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HEAVY ORDERS. 


FOR STEEL RAILS FROM STEAM RAILROAD AND 
TRACTION COMPANIES. 


Conversion contract for bars and shapes.—Plate business 
heavy. 

The most important transactions of a rather quiet 
week were in rails, the principal orders being: rie, 
1 5,000 tons ; Dig our, 6,000 tons; ( hicago & Alton, 
5,000 tons; Illinois Central, 10,000 tons; Buffalo, 
Rochester & Pittsburg, 3,000 tons; Valley Road, 3,000 
tons, and Cleveland traction companies, 6,000 tons. The 
Dominion Iron & Steel Co., at Sydney, Nova Scotia, 
has obtained an order for 25,000 tons of rails from 
the Intercolonial Railway Co. in competition with mills 
of the United States, Germany and Great Britain 

The Pressed Steel Car Co. has received 


< 


More Cars for ' 


Japan. an order from the Japanese govern 

ment for QOoo box CafgTs, which, 
closely following the — order for 1,000 cars 
awarded to the American Car & loundry Co., gives 
some indication of _ th demand for \mer 


ican products which may be expected as soon as peace 
is acertainty. Although the number of orders for new 


1 | 


vessels for the lakes already placed is unprecedented 


it 1S probabk that additional contracts will soon be 


made, thereby increasing the already strong demand 
7 7 
for plates. 
ait cit and OT ercha Il pip > Ws 
Merchant Pipe tll further improvement and tI -_—= 
Demand. _ | TLIC pre Cl t i i I \\ 
prices Of a Tew weeks ago do not now 
prey | Sheet t ve has mecreased sons vhat, but 
independents are active and the principal producer 1s 
showing an inclination to meet the competition. 
None of the furnaces or steel works 
Large Tonnage ¢] —— — 
on Books. 2 iS pre CIN Ue Nea 
i¢r rorms I iterial have been shut 
down, nor will they be closed, even for the regular 
suinmer repairs, on ac t of the tremendous tonnag« 
now being carried on the books of all the steel manu 
lacturers (On certain sections of st ctura shapes 
1 : ; 
Pittsburg s cannot make deliveries in less than five 
months, while on ship plates the Pittsbur; | cannot 
make deliveries betors November 
| | 
The Northern pig iron market has f 
Pig Iron , tat 1 
is Quiet lowed the Southern in weakness. On 
No. 2 foundry $15, Valley, is the o1 
dinary price, and it is probable that this could b 
shaded. The naming of lower prices, North and 


South, has not encouraged buying. Nearly all the basic 
and Bessemer production of the merchant furnaces is 
being piled and it is estimated that 80,000 tons of iron 


will be on hand in the Valleys by Tuly 1. Some furthet 
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curtailment of blast furnace capacity has taken place, 
the Steel Corporation now having twelve idle stacks, 
but the blowing out of three furnaces was due to an 
accident to the blooming mill at New Castle. In spite 
of the temporary dullness, confidence is still felt that 
the second half of the year will witness a heavy buying 
movement: The erection of a large blast furnace by a 
Cleveland firm is announced and it is expected that the 
stack will be in operation within a year. 

The prompt settlement of the bar iron 
perdemwnty ale made by the Republic Iron & Steel 
Adjusted. Scale made Dy the Kepublic Lron & Stet 

Co. will be accepted by all independent 
iron manufacturers employing union men. It is not 
expected that an agreement on the sheet and tin plate 
scale will be so quickly reached and it is probable that 
some of the sheet and tin mills will be closed July 1, 
but it is hoped that the same spirit of fairness which 
pre vailed at the Detroit conference will be manifested 
in considering sheet and tin plate scales. 

The International Harvester Co. has 
Conversion , 
Contract. made a conversion contract of consid 

erable interest by which it will furnish 
steel billets and blooms to a Chicago company, which 
will convert them into bars and shapes, thus giving 
the Harvester Company a wide range of sizes and 
apes. In order to comply with its contract, the com 
pany which will make the conversion will install a 12 


n. mill at East Chicago. 


NEW FURNACE 


Will be Built by Corrigan, McKinney & Co. at West 
Pittsburg, Pa. 


Corrigan, McKinney & (¢ Cleveland, w build a new 
t I ‘ West Pitts! gy, Pa town 1s on the 
|’ & | | R R ni I Ne w Last ] ne b t son es 
west of Pittsburg. The stack wi ( capacity « 
50 tons per day d v make bot Iry and st 
making irons Chis firm is now oj g e Scottd 
lurnace, S ttdaik P; e UWenest < ( i tte 
N 7. 1 the R . 1 It s ne 
gest ests ke Superior 
I nes 
~ | ( g tl » el | 
S t | porated Pennsylvania by 
J ( g i] VMicKinney f { LA 
K. Grille S el 
; ¢ ‘ | ‘ | 


WILL PROBABLY FAIL. 


Independent Steel Consolidation not Meeting with 


Favor. 
PITTSBUR une J The indicat re that the attemp* 
to consolidate the lent sheet 1 ifacturers, project 
eeting held here on May 12 by M. B. Kelly and Euget 
S. R y, will \ t the manutacturet 
lt give | trie | ‘ hat did | 
i ‘ ; ; ‘nn ! p 
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THE WEEK IN IRON CENTERS. 


PITTSBURG. 


Pig Iron Market Quiet—Corporation Co’s. Twelve 
Stacks Banked. 


orFrick or The Iron Trade Review, | 

21 Park Butpinc, June 13. } 

There has been little change in the iron and steel sit 
uation during the week. The pig iron market continues 
exceedingly quiet and transactions are limited almost en 
} 


tirely to carload lots at concessions from the prices quoted 


a week ago. In finished lines merchant pipe continues t 
improve, and while concessions are still being made, the 


» have been with 


low prices that ruled several weeks ag 
drawn. Sheet tonnage has improved slightly, but on tin 
plate the situation is practically unchanged. Concessions 
on wire products of about $1 a ton are reported, but de 
spite these prices the mills are not booking much new 
business. 

This week the Carnegie Steel Co. banked three fur 
naces at New Castle and the fourth stack at that place 
was blown out for relining, The Bessemer steel plant at 
that place was also shut down, the closing of the entire 
plant resulting from an accident to the blooming mill 
The tin plate mills operated by the American Sheet & 
Tin Plate Co. 
bars are being temporarily supplied from the Ohio works 


which depend on this steel plant for thei 


at Youngstown, On the first of the month the Unite 


States Steel Corporation had five blast furnaces idle, but 
in the past two weeks seven stacks have been either 
banked or blown out making a total of twelve, whic 


than the corporation has had at any 


greater idle capacity 
time in the past six months 
Plate 


hearth stock, but on Bessemer tank plate deliveries can 


tonnage continues heavy, especially for open 
be made in 30 days. 

The lower prices named on pig iron this week have n 
attracted consumers, who are not even inquiring for sec 
ond half requirements. Southern furnaces are now quot 
ing $12, Birmingham, on No. 2 which is equivalent to 
$16.35, Pittsburg, but this big reduction is not attractive to 
consumers who believe that still lower prices will prevail 
before they will be compelled to cover for future con 
sumption. As low as $15, furnace, has been done by 
Northern producers on No. 2, while furnaces in the Hang 
Pittsburg, for high 
Several small lots of 


ing Rock region are quoting $16.25, 

grade No. 2 iron, Bessemer iron 

have sold at $15, Valley, and on a desirable order this 
price could be shaded 25 cents a ton. 

The settlement of the bar iron scale last week insures 

; peace in that branch of the iron industry, and the scale 

signed by the Republic Iron & Steel Co. will be accepted 

by all the employing 


independent iron manufacturers 


Amalgamated men. In view of the early adjustment of 
this scale it was believed that a conference would be tm 
mediately arranged with the American Sheet & Tin Plate 
Co. for the purpose of adjusting the sheet and tin plate 
scale, despite the fact that it has been practically agreed 
to hold the conference the last week in this month 
Owing to the big increase in wages asked in these lines it 
doubtful 


reached in the five days remaining in the scale year and 


is extremely whether an agreement can b¢ 


the shutting down of all the union sheet and tin mills of 
the largest producer at least is expected on July 1 
Pig Iron. 


basic production of the merchant furnaces 


Bessemer and 
in the Valleys 
is being piled, none of the furnaces are preparing to blow 


While practically the entire 


out and by the first of next month at least 80,000 tons of 


iron will be stocked in the yards of these producers, The 


Besse 11iCl 


Republic Iron & Steel 


mated at from 40,000 to 60,000 tons on hand, while thi 


Co. has a supply 


Jones & Laughlin Steel Co. now has in its yards in tl 
city close to 100,000 tons of Bessemer and basi Che Re 
Iron & Steel Co. accumulated its large stock during 


last summer’s depression while the Jones & Laughlin St 


public 


Co. has been accumulating its iron during the past twelve 

months, and is no doubt being carried on ac it t 
unfavorable decision in the e dust suit broug | { 

reside on tie hill overlooking tl | 1 b 1 

view of th I vy tonnage cat d in the y | y 

advance in steel making irons cannot be expected and a 


considerable period of activity will have to come upon 


trade to work up this surplus stock This week the ¢ 


negie Steel Co blew out the McKinley furnace at N 


Castle and banked the other three furnaces on account 
the shutting down of the steel mill at that p O 
one of the furnaces of the Bessemer Association 
Valleys is now idle, while the steel corporation has twelv 
stacks out. On June 1, out of a total of 188 fur 

tiguous to the Lake Superior ore reg ily 17 wv 

the active capacity being 92 percent, the same as on May 
I The United States Steel Corporation was operating 
95 percent of its capacity and the Bessemer Assi tion 90 
percent. The Republic Ir & Steel ¢ 


furnaces in operation We revise quotat - 
Bessem«e \ ey S14 
Bessemer, Pittsburg . 
N 1 Four 
N 2 Found ‘ 
Gray I we Pitts 
] “2 : ~ ~ 
Steel. The ste ry tion ee B 
teel plan ‘ cated at ( \\ ¢ New 
Castle Phe tter W $ ( ‘ I 
pairs can be made to the b ig 5 t 
second ha delivers iré 1 ‘ $ Pp I { 
$23 Open-hearth billets, 1 mpt $24 
hearth sheet b : Sac ft $25.5 ‘ 
learth rods, $33 to $34 
Ferro-Manganese._-The 1 t 
foreign ferro, eightv percent, is quoted at $50 to $ 
livered in carload lots, f. 0. b.1 , Pit irg 
Muck Bar.—We note the sale of 6,000 tor 
bars for equal monthly deliveries r 
it $26.95, Pittsburg. We te t $ 
bars for imm« ite ce ery at $27.4 I 
Skelp | ns Ip Ss tt eas 
in fair demand We q é G ( 
sheared 1.55c t 1.6 9 ei ! ( 
1.70¢ 
Rails and Track Material. The : O 
works of the Carnegie Steel Co., Youngst O.. 
operate on rails this year as the demand 
for billets and sheet bars will insure full | 
tically through the end of the year 
better demand but prices continue loy \\ quot 
lb. and over 500 tons, $28: car lots and less thar on 
$30; less than car lots, $32; light rails, 16 lb., $25 to $ 
20 lb., $24 to $24.50: 25 to 45 Ib., $22 $ 
for standard sections, 1.25c; spikes, 1.70 
Plates.— One local mill cannot make d« erie 
plates b re Novemb«¢ | n , 
plates none f tl mills can mal d 5 ’ | 
three months Bessemer tank howev: t 
nd deliveries can be promised in 30 days Wi 
follows rank plates, 1 n, thick ¢ n. t [4 il 
clusive, 1.50c f b. mill Pittsbure: ‘ { ' 
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in., 1.60¢ Extras are as follows per lb.: Flange and 
boiler steel, toc; marine, A, B,. M. A., and ordinary fire 


box, 20c; still bottom, 30c; locomotive fire box, 50c; plates 
over 100 in, up to 110 in, width, not less than 5c per lb 
extra; plates 110 in. to I15 in. wide, not less than toc 
extfa; 115 to 120 in., 15¢ extra; plates 120 in. to 125 in. 
wide, not less than 25c extra; plates 125 in. to 130 in., not 


less than 50c extra; plates 130 in, wide, not less than $1 


ext! plates 3-16 in, thick, $2 extra; gauges 7 and 8, $3 
extra; No. 9, $5 extra. kive cents extra for less than cat 
ds Terms net cash in 30 days, and for all points of 


lelivery in the United States except the Pacific Coast 
Bars.—There is practically no new business in ste 

bars, but specifications are heavy and all of the mills are 

operating in full. On iron bars some of the mills are 


doing as low as 1.55c, which is $1 lower than has been 


juoted, We revise quotations as follows: Bar iron, 1.55« 
to 1.60c, Pittsburg; hoops 1.65c, and bands, 1.50c, both 
taking hoops and band extras respectively Bessemer 
steel bars, 1.50« pel he irth steel bars, I.50c; plow and 
cultivator, $1.50c, net; channels, angles, zees and tees 
inder 3 in. 1.05¢ The following differentials are main 
tained on steel: Less than 200 lb. of a size and not less 
than 1,000 Ib., 10 cents advance; less than 1,000 lb. of a 
Size 30 cents advance 


Structural Material.The American Bridge ‘ now has 


1 
rders on its 1) OKS 1 


r more than 400,000 tons of ma 


== 
teria while independent structural concerns have theit 
capacity | p r the next three t I ir montns Un 
certain sizes ot shapes local mills cannot make deliveries 
i¢ss tl an five n ntl Ss, w! le on the larger shapes better 
than 60 days to three months cannot be don We quot 
si ws Beams and channels up to I§ in., 1.60c; over 
15 ww 1.70¢ angies x 2 up ft Oo x OQ, 1.0K zees, 1.506 
tees, 1.65; angles, from 3 to 16 in., 1.60 universal and 
sheared plates, 644 to 14 f Sive, 1.50 ver I4 In 


1.60c base 


Sheets.—New business in sheets improved slightly 


ig the week and the American Sheet & Tin Plate Co 
placed its Piqua, O., plant in operation and started up 
i lle 1 s at \etna-Standard plan Few of the 
pendent manufacturers are running fu but the fact 


30, 4.30c; Ne 0 8oc; No. 28, 3.40c; No. 27, 3.20c; Nos 
2 20. %c: N S$. 23-24, z Soc: Nos 18-20, 2.05% . N 16, 2.50% 
Wire and Wire Nails.—Concessions of $1 a ton are now 
being made on all usses of wire products, these conces 
. s not being based on the present published prices bu 
trot the Pp ¢ made eariiel 1 the year which are $1 
we The mov t of material from bbers’ stocks 1s 
b t < new business s he ng tak« by the miiis 
We Quote Wire 1 s, jobbers carload ts, $1.80; retail 
ers’ cal id ts, $1.85 id less than ur ids, $1.05 
nainted barb w $1.9s for jobbers in carload retailer 
cat ids, $2 ind less tl 1 cat ids, $2.10, with 30c f 
Va ny Annealed s th tence wire 18 ‘ 1 at $1.65 
with the usual differentials t ret ers 1 ca ids na 
ess than car ds. Quotations are a b. Pittsburs 
OO days with 2 percent discount for cas] n ten days 
Iron and st ut nails, $1.70 to $1.75 


el « 
Merchant Steel..__Demand for merchant steel continues 
fair and most of the material that is being rolled is 
shipped on contract specifications Consumers are not 
closing for second half requirements and they are not ex 
pected in the market before the middle of July. We quot 


as toliows Cold rolled and ground shafting, 50 percent 
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off in carload lots ind 45 off in less than carloads, de- 
livered in base territory; tire steel, 1.70 open-hearth 
spring steel, 2.25c to 2.50c; sleigh shoe flat, 1.50c to 1.55« 
smooth finished machinery steel, 1.70c to 1.75c; toe calk, 
2c to 2.05¢c 

Pipe and Tubes.—Demand for merchant pipe continues 
to improve and the largest producer now has specifications 
on his books for six weeks’ output Chere is httle doing 
in line pipe While concessions on merchant pipe con 
tinue to be made, the extremely low quotations have been 


‘ 
} 


withdrawn. Discounts to consumers, carload lots, f. o 


b. Pittsburg, plus freight to destination according to Tube 


Steel Iron. 
k Galv. Black. Galv. 


“% and % inch 
% to 6 inches 
4% and % inch 


She ee Ae 
~o~ 
=) =) 
— 
@e~4@ 
owe 
Fae 
ec 


7 to 12 inches...... seceeedsoeee 0 55 68% 63 
Extra Strong Plain Ends 

% to + inch..... , neon 48 58 46 

% to 4 inches .. 67 55 65 63 


4% to 8 inches ; 63 61 61 dy 
Double extra strong plain ends, 4% to 


8 inches 56 45 54 43 


MERCHANT BOILER TUBES, CARLOADS, 22 FEET AND UNDER. 


Steel. Iron 
1 to 1% inches : scooe 6S 41 
1 4 to 2% inches . 86 41 
2% inches ; eeceee 58 46 
2% to 5 inches . : 64 53 


6 to 13 inches.... pee 56 41 


Less than carloads 2 points less. 

Old Material.—The scrap market continues very quiet 
ind quotations continue to declin lhe Pennsylvania and 
B. & O. railroads both disposed of large tonnages this 
week at extremely low prices, indicating that they expect 
wer prices in the next 30 days. Consumers are not buy 
ing on the present basis and all the material that is moving 
is being taken up by the interests that sold short several 
months ag Demand for old car wheels is heavy on 
iccount of the activity of the car wheel foundries that are 


perating on heavy orders placed by the railroads, We 


revise quot: ns, gross tons, as follows Heavy melting 
stock, $14 to $14.25; N 1 wrought, $14.50 to $15; re-rol 


ing rails, $14; bundled sheet scrap, $12 to $12.50; busheling 


scrap, $12 to $12.25; turnings, $9 to $9.25, and cast scrap, 


$2.10 to $2.20 for furnace coke for delivery the last half of 
the year and are not inclined to accept business on a lower 
basis, believing that much higher prices will prevail before 
the end of the year. Furnace operators on the other hand 
willing to close on the basis of $1.80 and as a result no 
placed for last half delivery. Foundry 

coke is selling at $2.35 to $2.40. While the production ot 


the Connellsville region has fallen off slightly, it amounts 


Out of a total of 23,553 ovens in the upper region 20, 
g82 are in operation, while in the lower region only 4306 
are idle out of a total of 6,883 During the week ending 
yer region amounted to 


265,208 tons, while the lower region produced 82,935 tons 


CHICAGO. 


International Harvester Co. makes Conversion 
Contract.—Market Quiet. 


iM cK BLocK june ] } 

| { ter nterest in the Ocal 
market } t ce een nable to arrest the down 
ward movet t 1 Southern No. 2 is now 
penry ¢ I | t SI x | ming 1 a dt Pp t 25 cents a 
ton he open tation of a week ago. Local irons 
( S i i’ n the WwW ¢ ikness ‘ ting ind while 216.50 
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has been made by Chicago furnaces, there is strong rumor 
to the effect that a lower figure has been quoted in a 
number of instances. In finished steel, the situation is 
without material change. Specifications for the heavier 
forms are heavy, all the mills being loaded with shipping 
orders to the limit of their capacity. It develops that the 
Carnegie Steel Co. is sold up on heavy rails, having found 
it necessary a short while ago to transfer a round tonnage 
to the Lorain Steel Co. for shipment. The demand for 
the lighter forms of material is not so insistent. On some 
products, notably black and galvanized sheets, prices are 
irregular. In steel bars a disturbing element has been 
created by the efforts of a number of jobbers and large 
consumers who overbought their requirements a year ago 
at the low prices then ruling to dispose of their surplus 
tonnage at prices below those asked by mills. Trading in 
bar iron is light, though manufacturers have stiffened on 
their quotations, the leading local seller holding firm at 
1.55c. To consumers of these two products, the conver 
sion contract recently arranged between the International 
Harvester Co. and the Interstate Iron & Steel Co., both 
of Chicago, is of interest. This contract covers several 
thousand tons of steel billets and blooms, to be furnished 
to the Interstate Iron & Steel Co. by the International 
Harvester Co., and by them manufactured into steel bars 
and shapes, The latter company will market and use in 
its own factories, the finished material thus produced, thus 
giving them a wide range of sizes and shapes. In order to 
fulfill these requirements the Interstate Iron & Steel Co. 
will install an aaditional 12 in. mill at the East Chicago, 
Indiana works, This mill is expected to be in operation 
about July 1, and will give the company a monthly capac 
ity of about 7,500 tons of bars and shapes. Scrap appears 
to have gained renewed strength, the indications being 
that the bottom has been touched. The order for 15,000 
tons of coke which the International Harvester Co. has 
been receiving figures on for the last ten days has not yet 
been placed. It is understood the company expects to 
buy at less than 2.25c at the ovens 

Pig Iron.—With the exception of a purchase of about 
2,000 tons of basic iron by a local wire manufacturer about 
ten days ago for June shipment, there has been no buying 
to speak of in this market for the last two weeks. Melters 
have been doing considerable shopping with their in 
quiries, which range from 2,500 tons downwards, but more 
with the idea of sounding sellers on prices than with the 
intention of covering for their wants. The lowest price 
developed in this market on Southern iron is $12.00 Birm- 
ingham for No, 2 Foundry, and on Northern irons, $16.50. 
Some reports are current that as low as $16 has been 
name on local irons, but these cannot be traced to any 
authoritative source and are unequivocally denied by all 
the Chicago furnaces. A number of local foundrymen are 
holding out for lower prices than Southern furnaces are 
now willing to name, and $11.50 and $11.75 iron are fre- 
quently talked of. It is doubtful, however, in view of the 
number of stacks banking their fires or going out of blast, 
and the greatly increased melt of iron in this section, 
whether furnaces will permit prices to go to these levels. 
Few foundrymen are covered beyond the first half of the 
year, and an active buying movement is bound to be felt 
as soon as it is realized the market has touched bottom. 
We have revised our prices, and quote, Chicago delivery, 


as follows: 


Lake Superior charcoal ... , wennlndninieiads $17 25 to 17 50 
Northern Foundry No. 1 F ..- 1700 to 17 50 
eS SE Mis Suns cetadiv ds esos ¢ Jdsedbe’ 16 50 to 17 00 
NES DSN Er eee 16 00 to 16 50 
Northern Scotch Foundry . 17 00 to 17 50 
Ohio Strong Softeners No. 1...... ’ ..-. 1930 to 1980 
Ohio Strong Softeners No. 2. : 18 30 to 18 80 
Southern Foundry No. 1... ‘ ; ..+++ 1615 to 16 40 
Southern Foundry No. 2... cueniee 15 65 to 15 90 
Southern Foundry No. 8... . 1515 to 15 40 


Southern Foundry No. 4.... jean ree xa 1490 to 1515 
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Southern No. 1 Soft....... ‘ -. 1615 to 16 40 
Southern No. 2 Soft.. 5 
Southern Gray Forge 


Southern Mottled as 90 t 

Southern Silveries (4% to 6% Silicon) Sancte 17 40 to 1800 
Jackson Co. Silveries (6% to 8% Silicon).. --. 2030 to 2130 
Jackson ( Silveries (8% to 10% Silicon)... 21 30 to 22 30 
Alabama and Georgia Car Wheel de cdcnwucesdeadbas 20 65 
Malleable Bessemer .......... 2* coceseeeeebeneeee 16 50 to 17 00 
Dv sLesctetwud eedubdiend seubewesdeeedes 1615 ¢t 16 65 


forging billets. All the large producers are ou* of the 
market, current orders being supplied by independent 
makers. Premiums continue to be exacted by local sell 
ers. We quote open hearth billets, $31 to $32 Chicago; 
Bessemer re-rolling, $28; sheet bars, $29.50; Bessemer 
wire rods, $34 Pittsburg; chain rods, $35 Pittsburg. 
Bars.—New business in either iron or steel bars is of 
light proportions. Prices of bar iron have stiffened ma 
terially since our last report, the leading local sellers now 
holding firm at 1.55c Chicago. In steel bars, some con 
fusion has been created by the efforts of several jobbers 
and large consumers to sell their surplus tonnage at lower 
prices than have prevailed before the expiration of their 
contracts. Most of these were placed at low figures and 
a good profit can be made by selling considerably below 
the present market. An item of interest is the announce 
ment that the Interstate Iron and Steel Co., of this city 
has made a conversion arrangement with the International 
Harvester Co., covering several thousand tons of blooms 
and billets which are to be furnished by it to the forme: 
company and rolled by them into bars and shapes. The 
finished material thus produced will be used and marketed 
by the Harvester company Prices are without change, 
and we quote carload lots, mill shipments, Chicago deliv 
ery, as follows: Bessemer and open-hearth bars and bands, 
1.66'\4c base, half extras; soft steel angles, less than 3 x 


1.76'%4c; hoops, 1.812c base, full Store trade is 


extras 
active and prices are firm. We quote bar iron, 1.90c base 
full extras; soft steel bars and bands, 1.85c¢ to 1.95c base, 
full extras; soft steel angles, channels and tees, under 3 
In., 1.95¢ to 2.05c; hoops, 2.20c base, full extras 

Sheets.—Irregularity continues in box annealed sheets 
and in galvanized. The cutting is being done largely by 
independent manufacturers and jobbers who are unusually 
hungry for business. Small orders for black sheets can be 
placed on the basis of 2.30c Pittsburg for No. 28 gauge 
while desirable specifications bring out better prices. This 
is true also to a Jarge extent in galvanized, and 3.56'%4c 
Chicago for No. 28 can be shaded on a good sized order 
We have revised our prices, and quote carload lots, mill 
shipments, Chicago delivery, as follows: Blue annealed 
sheets, Nos. 9 and 10, 1.81!4c; Nos. 11 and 12, 1.86'4c: Nos 
13 and 14, 1.91%c; Nos. 15 and 16, 2.01'%2c. On box annealed 
one pass, cold rolled, we quote, Nos. 18 and 20, 2.21%c; 
Nos. 22 and 24, 2.26%c; Nos. 25 and 26, 2.31%c; No. 27, 
2.36%4c; No. 28, 2.46c%c; No. 29, 2.56%4c; No. 30, 2.661%4« 
We quote on lots from warehouse stocks as follows: No 
10, 2.10c to 2.15c; No. 12, 2.15¢c to 2.20c; No. 14, 2:20¢c to 
2.25c; No. 16, 2.30c to 2.35c; Nos. 18 and 20, 2.50c to 2.55c; 
Nos. 22 and 24, 2.55c to 2.00C; No 20, 2.70c to 2.75C; No 
5c to 2.85c; No. 28, 2.85c to 2.95c; No. 20, 3c to 3.05 
Galvanized sheets, mill shipments, Chicago delivery, ar 
quoted as follows Nos. 12 and 14, 2.51%c; No. 16, 2.66™%« 
Nos. 18 and 20, 2.81'%c; Nos. 22 and 24, 2.96%4c; No. 26, 
3.161%4c; No. 27, 3.36%c; No. 28, 3.56'4c; No. 29, 3.81%c 
Jobbers’ prices on lots from store are as follows: Nos. 10 
to 14 inclusive, 3.10c; No. 16, 3c; Nos. 18 and 20, 3.10c; Nos 
22 and 24, 3.25c; No. 26, 3.50c; No. 27, 3.70c; No. 28, 3.95 
No. 29, 4.40c; No. 30, 4.85c 

Structural Steel.—Specifications continue to be of amp 
proportions, taxing the capacity of the mills to the utmost 
Railroad orders are the heaviest, the latest from this 
source the specifications for part of the steel required in 


the construction of 2,000 box cars for the C. B. & O. Rai 
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way The contract for the extension to the Milwaukee are willing to tal ! y that can be given the 


plant of the Allis Chalmers Co mentioned last week has leading proaucer® 1s declining the i tly the Carnegi 


: wit 
been divided between the American Bridge Co. and Riter-Con Steel Co. which has been taking the bulk of the business 
ley Co. About 10,500 tons of steel will be required. In ad offered the local company since it withdrew from the 





dition, contracts have been let for the construction in market, was torced to turn over a round tonnage to the 
Chicago of the Brevoort Hotel, calling for 1,500 tons of Lorain Steel Co. because it could not give the delivery 


steel shapes, and for the Rothschild Building at State and required by the buyer It is understood that the Carnegie 


Jackson streets, which will require about 800 tons Wi Steel Co. is practically sold up for the balance of the 
quote mill shipments, Chicago delivery, as follows: Beams year on heavy rails There is a good demand for light 
and channels, 3 to 15 in., inclusive, 1.76%4c; angles, 3 to sections and track supplies, though western producers 
6 in., ™% in. and heavier, 1.76%c; angles larger than 6 in are not guaranteeing deliveries. We quote heavy sections 
or one or both legs, 1.86'4c; beams larger than 15 in in 5a0-ton lots and over, f. o. b. mill, $28; less than 500 
I R86 cs; sees, 3 and over, I TOM , tees, 3 mn and ove! tons to carl vad l $30; le 35 than carload lots $32 
1.86'4c; with the usual extras for cutting to exact lengths, Light rails are as follows: 12-lb. sections, .$27; 16-lb., $26; 
punching, coping, bending or other shop work We quot 20 and 25-lb., $25; 30, 35, 40 and 45-lb. sections, $24, all f. o 
prices from store as follows: 2:10c to 2.25¢c for angles b. Milwaukee mill. Track supplies, f. o. b. Joliet mill, 
beams and channels, base sizes, with 2.20c to 2.30c fot Angle bars, 1.40c to 1.50c; spikes, first « ity, 1.75¢ to 
18, 20 and 24-in. beams; tees and zees, 2.15c to 2.25 1. Sox track bolts, 3% x , with square. nuts, 2.40¢c t 
These prices are for either random lengt! or cut t 2.50c per lb., with hexagon nuts, 2.55¢ to 2.05¢ 
specifications in excess oF § it Merchant Steel.—] irther new business 1s reported by 
Plates.—There is little news to report regarding tl local sellers, though none of the large contracts spoken 
product Mi are laboring under heavy specifications of last week has been let Mills are overloaded with 


ind demand sl ws no signs of diminishing We quot ordet and t 1 doubtful if some of the k iding pr nlucers 


carload lots, mill hipments, Chicago delivery, as fol will be in position to take on much if any new tonnag 
OW lank cK nd he vier, O'R 1 to 100 1n 1.70 ( I | 1i¢ 1 I St ( In P iccs iT vit! ut cnangee ind 
base inge ste 1.86'4c base; marine ste 1.of bas« we quote « d t I shipment Chicago delivery 

i ft extras Plates, 3-16 in. thick, $2 extras: gauges f S Sp g ste 2.10 elt shoe flat sizes 
7 to 8, $3 extra; N 9, $s extt Less than car 1 lots 1.71/26 concave 1 convex, 1.80) tter shoe, 2.35« 
Ss extra store tat ms aré is ik vs nk ste s t n s] machinery stee 1.91 ‘ sm th finished 
‘ n and he viel Dp , nd ni uding "2 in \ le 2 tire y Ny ‘ p \ cteel 2.20% na Dp ird AC CE rding t 
over 72 wide » t 1O0O i > 10% ver 100 II wide ( \ toe calk steel, 2.21 ( 1 rolled shatfting. so 
isu m extras, 3-16 in. up to but not iding 72 in percent off in car d ts and 45 percent in less than car 
vide, 2.10¢ 2-10 72 le. 2.25 flanges teel. 25c extra ] 1 ts ( 1 ble ft teel, ¢ t s specia grades 
heads, 25¢ extra f tool steel, 13c and upwards 

Merchant Fipe.—Mills report a brisk demand for al Cast Iron Pipe.—Neither the contract from Belden 


sizes of pip Usually som falling off is apparent at Mich., for 1,250 tons of pipe, nor that from Crestline, Ohio 








this time of the year, but none has been noticed to date for 1.850 tons has been let, thoug! tis expect d both will 
in the contrary, the specifications of last week were the be closed up this week Routine business is of good pro 
heaviest for some time past rhe following prices ar portions Prices are weak in sympathy with the pig iron 
carload lots, random lengths, f b. Chicag market, and a reduction is looked for daily For the pres 
MERCHANT PIPE. ent, we continue our quotations on carload lots, Chicago 
Steel. Iron 1.7 1] > , 1 S42 
‘ . - . . delivery, as ) \ in S20 ©-11 ind larger, 325; gas 
Black Galv Black Galv. . ’ i ' ys 5 5 
Percent. Percent. Percent. Percent pipe, $1 a ton higher 
% to % inches ~-- 65.86 49.85 63.85 47.85 . , 
4% to % inches......... 69.85 57.85 67.85 65.85 Wire rroducts. In some quarters a falling off in busi 
; RS inche 72 af B 5 79 25 R9 9 , 
ba to 6 imches.......... 73 85 63 85 72.35 62.35 ness is noted. but as this is the usual experience around 
7 to 12 inches.. . 68.85 53.85 35 51.85 ' 
PLUGGED AND REAMED, the t period no uneasiness is felt. ihe specihcations trom 
Steel. Iron the manu turing trades are very heavy, indicating ab 
1 to 4 inches.. . 71.35 61.35 69.85 59.85 ‘ ) | 
EXTRA STRONG PIPE nor ictivity in these he 5 I es are wit! it change 
- —- > Nee » one 
% to % inches........ 58.85 46.85 56.85 44.85 A we i te ¢ jobbers » 4 | ts. Chicago delivery 
% to 4 inches.. vooss Se 53.85 63.85 51.85 4 
4%4 to 8 inches...... 61.85 49.85 59.85 47.85 s follows Wire nails, $1.95; painted barb wire, $2.10 
I BLE EXTRA STRONG PIPE. c val ed barb wire, $2.4 1 t nne ed wire, S1.& 
% to 8 inches..... - 64.85 43.85 52.85 1.85 
‘ ‘ 5 ] 41.85 aa ‘1 galvat ed vire, $ ‘ D shed st iples 52.0 
Boiler Tubes.— 1 consumption of this product in this ‘Ivanized staples. $2.2 less than carload lots to iob 
14 . c id : 1 ] } c | eT) ; ; ' 
S( t na evidenced bv ne ra¢ ica S « hy a re rR ol} ‘ " lh ent eC The ret trade 
tinu ] 1 t 1 eT i | ( [ } | 
iully con 9 very ‘ y \ ‘ be + e cents « r the reg gy on car id lots 
report i bris business Pric ire firm ind wit t d 10 ce ‘ s than | t Bale ties are 
change. We quote carload lots, mill shipments, Chicag nchanged at 8: 5 percent and 85 percent discount 
1 ’ s { WS . 
delivery f f b. Waukegar ¢ carload lot Poultry 
BOILER tT BES - nettir RQ na < ne ; c nt te rn lie §£ bh | let 
Steel Iron Seamless 
BR Op B96 BAGNGRs ccccccccccoces 40.35 37.35 563.00 nd DeKalb. wit f F ed not « eeding 30 
1% to 2% inches........s+>. - 64.35 39.35 40.00 cents pe 100 II 
2% inches ....... seenee =e 44.35 43.00 


2¥% to 5 inches........ .. 62.35 61.35 Foundry Coke.—N ppt | ge noted in tl 





Up to 4% inche , 
; i ‘ “50 5A , ) sit I | ( al \ i ael Trapt Ke has piven 
6 to 13 GROBs cc ccccesesocese 52.35 87.35 ‘ tracts < 
Le s th t ( t 7 m store s 10 ) S ‘ go ‘ t | ere ce tere 
I thie | i ! H ter 
| 1 to 1% 1 es r r ( r 15,000 Tt I ( \ tiie S i t yet I 
1% to 2% inches, inclusive S nde ‘ Ai + 7 ¢ ‘4 ene wu 
2 inches, inclusive A 30 
2% to 5 inches lusive 4 42% | 1 e by ( t ~ 1 the ler 
6 inches and ae U | 
i) \ / 7 re ‘ { 
Rails and Track Supplies.—New inquiries for heavy rails Standard 72 hour Connellsville coke at $2.50 at the over 
continue to be received ilmost daily. but unles buve! Vir nia nd West Vireimia br 1 range tron $2.25 1 
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$2.50 at the ovens. Wise County, Va. coke is offered on 
the same basis (Chicago delivery) as Connellsville cokes 

Old Material.—Current trading is limited to such small 
lots as are from time to time offered either to dealers or 
consumers at a price necessary to move the iron. There 
is no consumptive demand worth the name in evidence at 
the present time. The market, however, is stronger, and 
the downward progress of prices seems to have been ar 
rested. We find it necessary, however, to revise several 
of our quotations to get properly in line with the changed 
conditions. On gross tons, local dealers are asking as 


follows: 


Old steel rails (4 feet «and over). weeceee- $13 00 to 18 50 
Old steel rails (less than 4 feet). . 12 50 to 13 00 
Old iron rails : ¥ 17 50 to 18 00 
Relaying rails, subject to inspection 22 00 ta 22 50 
Old wheels ” se 1400 to 1450 
Heavy melting steel 12 00 to 12 50 
Mixed country steel 10 00 to 10 50 
The following quotations are for net tons: 

No. 1 R. R. wrought oa 13 50 to 14 00 
No. 2 R. R. wrought 12 50 to 13 00 

15 00 to 15 50 


Ten aeees ata 4 
Dealers’ forge, No. 1 eens , . 10 50 to 11 00 
Wrought pipe and flues 950 to 1000 


No. 1 cast, 150 Ib. and less..... ai it 12 50 to 13 00 
a DME soayee nantes ; ' 850 to 900 
No. 1 Busheling 9 50 to 1000 
No. 2 Busheling 800 to 850 
Country sheet 7 00 to 7 50 
No. 1 boilers, cut 900 to 950 
toiler punchings / , : 12 50 to 183 00 
Iron car axles .. 19 50 to 2000 
Steel car axles . A 1450 to 1500 
Iron axle turnings 950 to 1000 
Case borima@s ......-; 700 to 750 
Mixed borings, etc 700 to 750 


Machine shop turnings 
Railroad malleable ' 125 
Agricultural malleable . 1150 to 12 00 
Stove plate and light cast scrap 
Old iron splice bars 


CLEVELAND. 


Railroads Rendering Admirable Service —Pig Iron Dull. 


orrice or The Iron Trade Review 
BROWNING Bui.pine, June 14. § 


Iron Ore.—Long before the opening of navigation this 
year, it was known that the movement of ore for 1905 would 
probably break all records and it was expected that many 
difficulties would be encountered in carrying from 30,000,000 
to 32,000,000 tons from upper to lower lake ports. While 
some doubt was expressed as to the ability of the boats to do 
their part, the chief concern was as to whether the railroads 
would be able to take care of the ore going direct from docks 
to furnaces. Up to the present date everything has moved 
with surprising smoothness and it is agreed on all sides that 
the railroads are rendering admirable service he result is 
that vessels are getting quick dispatch and the record breaking 
rate of last month is being kept up; indeed, it will not be 
surprising if 5,c00,000 tons of ore are shipped this month 

Pig Iron.—The pig iron market is weaker, North and 
Southern. * On Northern irons, $15 Valley for No. 2 foundry 
is now the usual! quotaticn, while locai furnaces are selling to 


lower quo 


home consumers at $15.75. Rumors are current of 
tations on Ohio iron shipped outside of the state. Inquiries 
for basic are more numerous, but little business is being done 
in any kind of pig. In the South, the ordinary quotation is 
$12 for No. 2 Birmingham and it is probable that 25 cents 


better could be done by a large buyer We quote I O 


Cleveland as follows 


Bessemer . a $15 60 to 1585 
No. 1 Foundry 16 25 to 16 50 
No. 2 Foundry 1575 to 1600 
No. 8 Foundry 15 25 to 15 50 
No. 2 Southern 15 85 to 16 00 
Gray Forge .... 15 00 to 15 

Gray Forge, Southern 1425 to 14 50 
Lake Superior charcoal . e« 17 00 to 17 25 


Finished Material—TJhere is still more sparring b 
tween. buyers and sellers of steel bars, but at present the latter 
are not disposed to concede a lower price than 1.50¢ Pitts 

YF 


burg and the time for the agricultural interests to place theit 
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orders may be indefinitely delayed. ‘The bar iron market is 
somewhat irregular, with prices ranging from 1.50¢ to 1.55¢, 
according to the desirability of the order Local mills will 
soon be closed for repairs Although the number of new 
buildings planned or being erected in this city is large, th 
present demand for structural material is not heavy. Jobbers 
however, have done a large business from stock in shapes as 
well as in other kinds of finished material. The demand fo 
sheets is only fair. 

Inquiries amounting to about 10,000 tons of standard section 
rails have been on the market from traction companies this 
week and orders for about 6,000 tons have been placed. Addi 
tional orders for plates for new ships are pending 

Old Material.—Scrap took another drop practically a 
along the line during the past week and dealers are looking for 
still lower prices. Better conditions are not looked for befors 
about August 1. The railroads are offering large lots of scrap 


; 


to dealers We quote gTOSsS tons, ( le veland as livery, as fol 


lows: 

Old iron rails £19 00 ¢t ith) 

Old steel rails (over 6 feet l 0 to 14 ) 

Old steel rails (under 6 feet t 14 

Old car wheels 14 00 ft i4 

Steel boiler plate »50 to 10 50 

Steel axles l t l¢ 

Malleabl« n (railroad) ) to 14 

Malleab (agri il) 

Heavy steel t 14 
We quote as ft l vs, me t 

No. 1 R. R. w ght ! {50 

No l busheli y t 

N 1 machine cas | t ) 

Iron axles a. 

Axle turnings 1] 

Wrought turnings (fr« f st S50 t 9 

(,rate bars S ' ) 

Pipes and f s l 

lank iron S 

Hoop and |t ] S 

Sheet iron f 

Wr ight { | = 

he BA ve I ate ~ 

Cast borings ‘ 


CINCINNATI. 


Increase in Inquiries for Pig but Sales are not 
Numerous. 


Pig Iron. The only perceptible change in the pig 


market during the week has been an increase in the in- 
quiries and more interest on the part of buyers as to tl 

probable course of the market and efforts to locate prices 
Actual buying, however, has not increased and but few 
orders have been be iked and these lor comparat vely 
small tonnages. The largest inquiry in this territory has 


been from an Ohio concern who wants 2,090 or 2.000 t 


of basic iron for delivery in July and August. We hear of 


larger inquiries for both 
territory. An Indiana concern asks for prices on from 


three to five hundred tons of foundry iron for third qu 
delivery with the privilege of taking some in June \s 


of 150 tons of Northern iron and 150 tons of Southern iron 


at a noint in Ohio 1s said to have brought out quotations 
of $11.75 for No. 2 foundry, Birmingham and slightly les 
than $15.00 for No. 2 at Ohio furnacs It is now fairl 


well established that under competition $11.75 Birming 
ham can be done on southern iron and it is reported 
$15 Ohio furnace is rather freely quoted. Southern grey 


forge is in abundant supply and offered at $10.50 Birming 


ham which price can probably be shaded on a firm off 
but there seems to be no inquiry for this grad Besse 
mer iron is quoted at $14.75 furnace and it is intimate 
that $14.50 would be accepted. It is to be observed f1 


the above that the market \is weak with sellers seeking 
business at the sacrifice of prices. The figures named 
above may be regarded, however, as minimum prices. The 


> , 


current quotations on southern iron remain at $12 Birming 


ham in a general way and some business has been done 
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the we n ts at th hgure \ feature ¢ 
t mm now presents itself as to the probable con 
test r business VU territory between Northern and 
» I I S It $ ntimated in sor ‘ irters that 
S t p | be tive competitors \V th the 
Northe business in this territory during the 
f the ye nd this view of the sit n 1s 
ging I y of prices. Q ns ( 
; to this week's late information Wi 
b. ( ti as \ 
S | , 
S | \ i t 14 
» N 14.00 to 14 
< 4 ‘ 
S I N l ‘ 
~ | \ ‘ ‘ 
( Forg 
\ } N 49 
\ | N ‘ 
N ] ; ( 
~ ‘ \ : 
Finished Material. e jobbing demand continu 
r sti tur s and it is difficult t btain « y 
I S : si \ 1 buying 
| | nore nt nd rw 1 delivery 
_ C ef ly , . | 
r ‘ } — 
‘ ~ ? C yr AC c 
G sheets ~ ' - Pe 
W N > at 2.4 , 
| ! t stor es c 
\ _ \ , \ 1 22 \’ , 
NX , | ' ? ; 
] io ' 1/ NX = 
n + ; , 
| ‘ 
Wi é 
{ 
N NT Ff F 
Disce ts ) 
g 
Guaranteed 
Steel Pipe W ight lronPipe 
I Galv Black Galv 
Pe t Percent Per t Percent 
y 49.35 63.35 47.35 
e 69.35 7.35 67 ) 55.35 
to ¢ 7 ) 63.35 75.85 61.85 
, l iT : 68 ) 53.35 6f ) 61.35 
Old Material.._While the market is not quotab 
. « | ’ rted nd cellere . - 
t { l rr lily | 
I \\ t¢ 
() N ra 4 wv ht. net tons S14 wt 5 
4 . ! ) ‘ ] 
Old = 8 19 . 
( . 
‘) ‘ 14 
t) t 
‘A , > , 
4 , 
( , a 2 
Coke. | » & 
} , » | ‘ Aa 


Transactions 


Pig Iron 


NEW YORK. 


are Few and Developments are Awaited. 


TRADE REVIEW 


rer [2 t ‘ ~ ej ted last 
week s t | > the price 
wsually « ed, and s fit t ffer for 
ss than $13. Regular customs t small orders at 
the < lj ices Phe repe ted p {pol f the placing 
fF the re oe t foundry I ron by th 
Ay | ‘ ( und =the (; . & uplet Co 
has sed some dis pp ntment. but |] pes have been re 
ived by the report that the former firm intends to plac 
ts order during the next week The strike among the 
f ries of New York and New Jersey has not as yet 
ised serious apprehensions, Unless it becomes more 
gene extending to surrounding territory, its effect upon 
t rket w t 1 vchieved, be n derabk New 
York quotations to tide water ‘ 
N er! N yy cid +f ] 
N , ind 16 25 to 16 
N Plain 15 75 to 16¢ 
No. 1 South I 17 00 to 1725 
N Fou 16 25 to 167 
N . 2 } 16 00 to 162 
N 4 Found 15 60 to 15 75 
| ndry pig ir warrants { , 
Bid Asked 
( Si 00 Sis 75 
| ly ] oo Is 75 


February 


Finished Iron and Steel.— Business in finished steel con 


tinues to be excellent New demand for structural ste 
- ippe I bus ‘ n fa ( t es Railroads 
cl | r ré Vy | ( ] rs 7 iis are thie 1oO 
( ( { _ | rs | - » CT 
iC & | OOK ~ ‘ 15,000: i 


Buffalo, Roch 


‘ I l Sal \ ig ad p ! i 
e tut Wi ( New \ . i . t tick wat 

\ng to ¢ 74 beams, 3 

{ 15 74 . S 444c; beams, 18 

( <4 S4 t eavier, 1.7902 

piates Ss, t 1.74 S4 marine and 
‘ i ; | } 64 « ; 

~ O4 t 07 ts New 


Old Material t ft , more 
— ‘ pt es vy it 
eg . | fiddence it 
I | t S¢ . expe ted 

Wuot N York as !f “ 
( $91 ‘ f 
( y . 


t } 
‘ ‘ ) ‘ 0 
( ; - an 
‘ t { 
‘ 
. . to 18 
, | 
] ’ 
‘ 1) 


PHILADELPHIA. 


Little New Business—Pig Iron Prices are Somewhat 


Lower. 


I ipon this bas« 

: ed turn in the 
UV I { be i st t weak 

© ‘ PI iT¢ | y ‘ n 


























8 THE IRON 


firmed by a further decline in prices. The situation is 
full of complications, in which crop prospects, the out 
look for peace in Manchuria, the continued excessive pt 
duction of the furnaces and general business conditions a 
play their part in confusing the view of the future 

Pig Iron.—No material change is to be noted during the 
past week except that prices continue to soften. The de 
mand is very light, and some furnaces begin to report 
accumulations which, unless speedily disposed of, can 
result only in further price concessions or a radical cut in 
production through the blowing out of some of the weaker 
furnaces. Prospective buyers are watching developments 
closely, unwilling to place large orders while the indica 
tions point to probable reduction in prices, but ready to 
step in as soon as they think bed rock has been reached 


Certainly that psychological moment has not yet arrived 


1 


Prices meanwhile are a little droopy, and may be quoted 


as follow ~ 


No. 2 Plain 1600 ¢t 16 


Standard Gray Forge 15 25 to 15 50 
Ordinary Gray Forgs 1475 to 1 
lasik 16 Of lf > 


Low phosphorus 
I } 


Finished Material.— No 
working upon the heavier lines 


let-up is reported from the mills 
Indeed, word received 
by local correspondents of the Carnegie Mills in Pittsburg 
state that last week’s output was the largest in their his 
tory. Premiums continue to be asked for plates and struc 
tural material, but in the lighter lines there is considerable 
room for improvement. Bar iron, reflecting the weakness 
in scrap, shows a slight concession in price, but otherwis« 
prices remain at schedule figures, as follows: Beams, cha 
nels and angles, according to specifications, 1.73'4c to 


1.85c; refined iron bars, 1.63%c to 1.80c; steel bars, 1.63™%« 


to 1.70c; plates, 1.73'2c to 1.80c 
Old Material—The tendency is still downward in the 
scrap market, the mills refraining from much buying. It 


is believed, however, that the market is being gradually 
cleared of the old material which speculative dealers 
shipped in carload lots to various points of consumption 
in expectation of sales, and which they had to dispose 

on the mills’ terms to save demurrage charges. More in 
quiries are noted, but sales are not active. Prices may b: 


quoted as follows: 


Old steel rails $1475 to lo 
No. 1 steel scray 1475 to 15 
Old steel axles 19 00 to 2000 
Old tron axles 2100 to 2 
Old iron rails 19 00 to 2000 
Old car wheels 15 00 to 15 ) 
Choice scrap, R. R. N 1 wrought 1650 to 17 ¢ 
Nx 1 yard scrap 15 50 to 16 00 
Machinery scrap 1450 to 15¢ 
Low phosphorus scrap 20 00 to 21 
Wrought iron pipe 1200 to 1 

No. 1 forge fire scrap 13 00 to 140 
No. 2.forge fire s« ip ! 10 00 ¢ 11 
Wrought turnings 1150 ¢ ] ” 
\xle turnings eay 13 00 ¢t l 
Cast hor ngs s of 9 
stove pilates 150 1¢ 


BIRMINGHAM. 


Southern Market Dull—Heavy Production at Steel 
Plants. 


BrrMINGHAM, Ala.,June 13.—The Southern pig iron market 
is quite dull, but the furnacemen appear to be anticipating an 
early improvement in conditions. No. 2 foundry is quoted at 


$12 per ton, with reports heard that a lower figure is being 


received. The furnacemen when asked as to the market do 
not give out conditions as to quotations willingly 

The Sloss-Shefheld Steel & Iron Co. has one furnace out 
for repairs, but it 1s announced that this will not last long 


the work of repairing being pushed [he furnaces in blast 


are doing nicely, everything considered rhe shipments fron 


this district are not equal to the production The furnacemer 
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state that consumers are still asking 


old orders of iron, indicating that t 


low Phere is a little inquiry still 
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trict, but not as extensive as it might be and that whic] 


being rece ived Is not de vel ping 


into trade 


The production at the steel plants holds up well and th 
is a strong. demand for the products. Southern railroads ar: 
laving | ley rails as quickly s they « have the prod 
delive red to them 
Che Woodward Iron Co. will shortly be making iron wit 
its new furnace at Woodward 
lhe Tennessee Coal, Iron & Railroad Co. has almost n 
pleted the repairing on the two remaining furnaces at Bess¢ 
ner and expects to put them in operation shortly 
There 1 hesitation wl ever in the manufacture o 
cast n pipe this district lhe statement 1 nade that 
coy rge ord VW rect ly ( ired fo pipe nd the | 
Good prices obtain fer py | 
he t rd for No. 6 fu the test ! ) i 
bel x to the Tennessee Ir & Rail 1 ( 38 
aii ' : : t believ: ‘ , 1 can ; | 
id effort w ( le 1 rect No other f ‘ 
n e Sout! is even nr ( res | t 


The Metal Market. 


NEW YORK. 


{ N N S 
Pig Tin.— 1 ! et s ( { t | Gre 
wing t é \ ] o f 
W Spot 30.40 | 3 t 1 J ( 
to 30.37'4c; August, 29.85¢ to 30c; Lo n, £138 286d £12 
15s Arrivals 1,135 tons to dat th 1,793 tor 
Copper.— Foreign cor e left th et t 
domestic elters and prices ren g l 
Zs 1 \ \ 5 | ele t 5C 5 
1446 Lor es tod ' Spot t £O¢ ( 
Exports for the 1 th to date, 6,334 
Lead.—-There was a fair den R S 
ead and prices were well n tained ‘ f 
low 4.50c to 4.60c. St. | 1.44 I i £13 
Spelter.—The market spelt s be ery t 
¢ loday s quotat Spot 5.35 June 5.25 to § ri St 
Louis, 5.07'4c to 5.15; London, £24 
Antimony.— Prices are still higher than last week 
ng from Itc to 11'4c for all brand 
CHICAGO. 
iM Bi0o« ] 
ey lial I l : I \ det \] YT eal 
ind sul ; ge from to day. By the tim 
su S ff the pr ( ( t the 1? ‘ ng p 
can | tal | We qu 5; ry Lake ¢ ppet ! 
for cat 1 lot nd 15'%4c for than carload lots. Casting 
copper, 1434c for carload lots, and 15¢ { s than « 
ot Spelt 5.5 for d lot ind 6c f er « 
t es Nhee W t « nge at 7 for rload f 
H00 ) k "7 for ‘ ’ ‘ Pig t 
tor carle d nd 3 ror jess t in Cal vad { Pig é d. 
j.45c I 50-to1 1.5 ror I 1 t nd 4.55 
than cat d lot \1 th ¢ | 1 Hallet 
quoted at QM 
Dealers’ t t t pprox tel f 
ae eens ag , ‘elie 
red brass, I! 1 br bori Ct VE y br Q , 
bra I in 7 1p I l } Ca 1 HO Zit 115 
T H{ f | \"\ 1 granted ~ , ” 
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WELFARE WORK 


DISCUSSED AT PHILADELPHIA FOUNDRYMEN’S 
ASSOCIATION. 
Who Meet With Ladies Present—Address by Miss 
Beeks. 


before the recess of 
the Philadelphia Foundrymen’s was held at 
the Manufacturers’ Club, Wednesday 


President Thomas Devlin occupying the 


last regular meeting summer 


The 
Association 
Philadelphia, on 


evening, June 


about forty-five members and visitors 


in attendance, including several ladies opening 


remarks the President stated that although this was th 
first at Association 


a which the 
been honored by the presence of and on this 


ladies, 


148th meeting, it was the 


had 


occasion he thought it very appropriate that the program 
ff the evening be set aside for them Miss Gertrude 
Beeks, secretary the Welfare Department of the N 
tional Federation, New York City, who had been 

unced as the speaker for the evening, was then int1 
duced 

Pre tor 1 t he subject v ] include 1 vent il 
lrinking untat lunch tf ns. shower baths, individual 
wash rooms ker rooms, and gymnasium for the tout 
dry and machine shop, Miss Beeks explained that the « b 
ject of the association which she represented was to bring 
shout more rightful relations between employer and em 
ploy In the course of her remarks, which were p1 
fusely 1 strated vw ntern s des she stated t the 
parties mostly concerned in industrial disturbances were 
represented in the membership of the National Civic Fed 
eration by prominent employers, labor leaders and the 


Department of this organization, of 
as organized at the Waldori 


is the secretary, w 





LOCKER ROOM AND SHOWER BATHS OF THI ENTERPRISE MF‘ Cf 


employ ge and few numbers of men and women. Among 
other photographs of se prominently connected wit 
the federation, ne f Mr. H. H Vreeland, the chairman 
of this department, was thrown on the screen. Mr, Vree 
land was expected to participate in the discussion of the 


subject, but on account of sudden illness was 
attend the 


Miss Beeks stated that the Welfare Department aims to 


meeting 


educate lovers and convince them of the necessity « 


emp 
showing especial consideration for the welfare of em 


TRADE REVIEW 


ployes, and for that purpose confer 


with men who have tried these thin 


t ' spe 1 ¢ pics re p sent 
far different lec + Tn) ' rat 
tor different trade are in prepara 
s] y It will be demonstrated, fo 
ble | ses may be supplied tor wv 


luncheon and hot coffee served 


take into 
we it] er in which some men are 


Bureau of 


partment a vast amount of data m: 
graphs s ppl it empl yers 


rkers im the 


arti 


consideration the 


Exchange 


< 
_—" 
> 


nces ive been had 
rs nd ] eeded In 
I thly publica 


pamphlets 
n and will be issued 
instance, that porta 
building 


kept and 


les may be 


Such places are very de 


kind of 


{ 


compelled to work con 


of the Welfare De 
1 and photo 





WASHROOM 


{ t f 1 ¢t} P ‘ r sy 
te d the var methods in vog 
shments exp! ned Slide were s] 
p yed tor ret Vil d a I the 
no the 1, nf re ¢ ' tic S 

| T 
places was demonstrate By 1 
fres uir is supplied to the i 
] y ter } 
a t zg wat easily sibik 
ture One metho f y was 
ae v< | t = deg eC i Kep 

n 

, 

\ Ss le vas exhibite .@ wing i 
vitl ' } vash b a 
tr 1 ; ‘ ye } tir 
struct t they mig ) ppe 
here the wat \ d run off. oO 
nst ed departme S we ntte 

be lg ed t T 

’ 7 +} , | 7 ’ 
Cc i mn or v¢ 
\ ( ckers tf sd nget! | t mivy 
irce of ventilation is admitted 
1 ’ 
( I Ss nm st I pipes were iis s] 
the The es ty t gene ianitor a¢ 
shmer Ss ment med | t ny ‘ < 
? 
vy these f ties were not mad¢ 


t cold and fre ntly the men d 
stence Ssuci ( yiT d ; ns \ 
remote places 1 seve nstances 
crete with wv len racks in the ind 
Dp ] hich he men tal | and t 
easily cleaned by a hose st1 S 
iressing rooms for women. where t 
veathe s hung ve steam pipes a 
similar to that used for the men 


AND SHOWER BATHS OF THI 
IRON CO, 


CLEVELAND CLIFFS 


vn Of apparatus em 
foundry, sand room, 


rs in use at different 


o! series ot nipes 
the workers Pure 
I er essential fea 


water 15 


n constant circula 
establishment fitted 
meled iron, so con 
er into troughs 


l re ckers 
{ e best 
nd by the use ol 
minated but a good 
Me ids of drying 
vn on the screen, and 
\ e in large estab 


vere sometimes in 

he rs are f cor 
vidual compartments 
ent | r can be 
les were shown of 

é thing in stormy) 
1 ied in a method 
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While it is not essential that a girl should be seated all Committe. reference to the emp 
day at her work, yet is necessary that she should sit part and calling attention to the fact that cet 
of the time, and chairs fitted with back and foot rests notaries are no longer leg hut n t 
according to the height should be provided for her wel school authorities 
fare. These can be so constructed on rollers, fitted in The treasurer’s ret e ’ 1 
grooves, that they may be readily moved from place t all bills paid 
place enabling the girl to operate several machines. Pho After an announcement that the ney 
tographs were shown of lunch rooms for the officials, the held on the first Wednesday in Sept 
superintendents, and the working classes, and the different adjourned 
styles of lunch counters in use, where some bits of food Those in Attendence. 
have a nominal price of three, four and five cents Che I Gert S N ( 

' Mr. and Mrs. Thos. Devlin, Thos. Dev Mf 
attractive and clean lunch room is more apt to be a su . oe oa , 
cess than one which is not so pleasant. In some estab Geo. C. D ( mt | 
_ ¢ t « 4 
lishments the junior help have coffee, tea and milk given H. E. Baer, Stanley G. Flage & Co., | 
Harry O'N Philadelphia Hd & M I 
them Henry Drink TI Devlin Mfg. (¢ 
Rest rooms and hospitals for both sexes were als C. Gorman, H Huder, W McD 
Paes & Uhlinger, 1 
shown, and the methods of fire protection and the advisa f. A. Schoales, 11 D Mfg. ¢ 

. : a . Michael Bergman, M S a ( Baltimore 
bility of organizing fire brigades among the younger men J. W. Pearce, Me & Co.. Philadelphia 
suggested, and a description given of some houses for fire H rry Beown and Dr. imer ©. Brown, ! 
men showing the delightful surroundings. H. G. Mi Roge & ¢ 

The question of transportation was referred to, showing H. Fuller, Abram C Scone p a 
conveyances fer both men and women, and the better SL S Vorks. R t 


method of allowing the girls to leave the factory a few ; 

minutes before the men, instead of all at the same time a" a ie 3 '?p . ” Wk ~ 1 i 
thus meeting the moral question and preventing the jost H. Thomps . 9 son & ( I le 
ling of the girls by the men. Special stress was laid upo! > C Pallean T. W «ieee 

the importance of forming men’s clubs, where the men H. C. Matlack a e J . ‘go 
may assemble and play pool, and of providing places wher« Howard | Fs WF ( Phil 


meetings may be held once a month; also emergency hos 
pitals where relief may be had in cases of serious accident 
Another very good feature adopted by different concerns 


is the policy of establishing vacation houses, where em 


ployes may spend their holidays and Others. 

In some establishments two weeks’ vacation is given a ae f the late Peter Kimber 
with pay to all engaged over one year, and in other cases 
overtime has been abolished with good results. Several % & Steel ap 
views of employes’ homes and tenement houses were ex “Ge i ok R 
hibited, the rent for which is made nominal, and all for , ae  aiadaal a © 
the welfare of the employes ; 

Each industrial establishment is a study. Certain things Se ere 
may be done in one place which may not be applicable to 
another in the same trade, but in any event constant at rer haere ca a a — 
tention is needed or failure is the result ARES ; 

\ vote of thanks was tendered to Miss Beeks for het on the determined oes +f A 
most able address, which was backed up by the state pA aa on coi Seg 
ment from Secretary Evans that he was going ‘to start outs antl of thu ee fone 
in with some of the arrangements mentioned at the plant 2 See , A. Gane Or 


of the J. W. Paxson Company, as he had been so very 
much delighted with the subject 
age R--onnfitgr harem, ai aes ENTIRE PLANT 
Dr. Brown said that this was the third address on we 
fare work that he had had the pleasure of listening 
Temporarily. 


not do less than follow Mr ‘vans’ lead. 


| ] 
Abram Cox Co’s. Plans. Owing to at lent to t Q 


The representative from the Abram Cox Stove (¢ of the Carnes Steel Ce t New ( 
stated that tl company had organized a club for th down temporarily r] ncludes t B 





heads of the departments, where different subjects wer vhich had t I t t 
discussed and complaints made every month He be blooming roll \ f 
lieved that it would lead up to something valuable, but w plant, it wa | to | 
not prepared to say what has been done at this time. F t 
meetings have been held and some good has been accon ~ 
plished, but not in the direction of the welfare of th: Meck 
men, The work has been taken up and he believes it wv t t 
lead in that direction f t O 

In reply to a question, Miss Becks said that about twel mill at N 
wash bowls for sixty employes are sufficient in cases whet 
they have only to wash their hands 

Mr. Thompson said that of all the meetings he had at he fourt! t 
tended, this was one of the most interesting he had heard ( Pitts! l 
yet, and he hoped there would be many more like it 

\ letter was read from the Pennsylvania Child Lal t 


June 


THE KIMBERLY ESTATE. 


15, 


IQ0S 


About $2,000,000 for Charity—Bequests to Execurors 


Of Carnegie Steel Co. at New Castle, Pa., is Closed 
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Amalgamated Association Bar Iron Wage Scale, 


DETROIT CONFERENCE GRANTS 


ADVANCES. 


New Scales Satisfactory to Republic Iron & Steel Co. 
Assi Cla 


1005-00 


the Amalgamated 


Workers the 


scale ol 


& J for year 


is adjusted at Detroit on Friday, June 


Qo, atter a tour day conterence with officials | the Republ 
Iron & Steel C The scale has been signed by this com 
pany ind no dithculty will be experienced n having tl 
independent iron manufacturers west of the Allegheny 
‘mountains agree to its terms, since it is satisfactory to th 
largest producer W! the demands for increases in the 
different lines as agreed upon in convention were not 
granted thi - ition, the new scale carries with it sub 
stantial advances:‘and concessions. The increase for th 
puddlers avera ibout 2 percent, while the finishers 
who demanded an increase of 13 percent received an ad 
vanes f a little more than one-third of their demands 
[he roughers are also to receive an increase of 6 percent 
The changes in the existing scale and the new terms 
granted are as it 1] Ws 
Boiling.—Based on actual sales of bar iron, as per bi 
monthly conference agreement 
Boiling per ton Boiling per ton 
2240 lbs »~40 lbs, new 
ISAS scale 1905-00 
I ( pal I nN $ 4 90 $ 5 oo 
| r { 90 5 00 
I Ton 1 00 5 oo 
I 3-10 4 90 cS 2s 
I 4-100 © 2 5 50 
I S-10« 5 37 2 75 
I O-Te 5 62 H oo 
I 77-10% s 87 o) : 
y 
I &-I¢ 0% I2 6 So 
1 O-10% 6 37 6 75 
> ‘ 6 ¢ 7 OO 
2 2 7 
tes I ft 2y I s e Temain ule ingca 
| { { N 30 W 5 cl £ d to ré ] s I ws 
When the company insists that swarth alone sha be 
{ | r ce s be th price pa df b ng 
| e N tr as det led by the convent Ww 
; 1 Vwyaee a f tnote No 22 was lded R < 
f S | he the <« ipany insists \ kit 
. tT) } . 1 100 | | ds extt «] hye 
] | uid by firm 
Ni N : eed upon ‘ tion was 
c ’ t S sed S 
™ ; : , bhle« | ' { , ¢ 4 
price r the 1 
I t ( N 4 } pon l ( I \\ | 
nted and was thet re eliminated 
: : 2 ’ } . ; 
Muck and Puddling Mill Scale.—N ie was mad 
n the Muck or Puddle Mill scale except that the men on 
these ‘ ‘ the lvance on b og Vy h an née 
, ont 
té N > led tie 3 { \ rt 
‘ ’ 1 » wlis te the de nds note 
N re left er tas cettlement 
Piles on Boards. Based on actual sales n 
per bi-1 thly confet e agreements 
Piles on Boards Piles on Boards 
per ton “40 lbs. per tor 24 s 
1H04-415 1D 
S$ 1 so Ss 1 - 
I 54 G4 
, 2a I ss 6 
1 62 OR 
| 1 65 r 7! 
I ( 1 OS 1 74 


I 7-10 [ 74 I 
I 8-10 I 77 I 
I O-10 1 SO t 
2 ( 1 &2 I 
Footnote No. 1 in this scale was changed to read 88 
cents instead of 91 6-10 cents a ton for piles or bk 
n sand bottom. Footnote No. 4 was added as 


| , arae mM laaine of 
at he to charge means placing th 


In bu 


isked from $2 to 


Iping 
sand bottom a chang the 


$ al 


sheling on in 


2.20 on cent card rate 
7 


was granted and the sca 
of 


cents a ton 


rs 


cents a ton with every increase one-tenth cent 


ing price of bar iron 
Scales Busheling on Sand Bottom. 


1 
S< 


Based 


on 


base 


in 


so 
53 
SO 
So 


5-10 


ms 


follows 


piles On pec l 


was 


An advance 


e advances five 


the 


actuai 


sales of bar iron, as per bi-monthly conference agree 
ments 
Per Ton Per Ton. 2240 
240 pounds pounds, new scale 
194-5 1905-6 
c Bar lron $ 2 00 $ 2 05 
I 1I-10c . 2 oo 210 
I 2-I10% 205 215 
I 4-10 2 10 2 20 
I 4-10¢ 215 2 2s 
I 5-1 2 20 2 30 
1 6-10 225 2 35 
I 7-10¢ 2 30 2 40 
1 S-10% 2 35 2 45 
I 0-106 2 40 2 50 
‘ 2 45 255 
| changes asked in footnotes 7 and 8 were not 
granted, and the 1 notes remain unchanged, but note 
N 14 agreed upon in convention was granted and is as 
vs: “Where flat scales are adopted to overcome lo 
cal difficulties in busheling mills, no such scale can be 
signed by any lodge be ging to this association that 
“ conflict with th mplete application of all clauses 
1 the busheling a from clause six to thirteen 
Che advances as for knobbling were granted, and the 
ges } worl g scrap have been advanced on the base 
23 cents a ton 1 working refined iron 30 cents. New 
f t te N ; WwW h was added { ws Chat all sheet 
1 ray it or | lled, not to exceed 22 inches in 


The New and Old es Follow: 


Based «¢ 


Knobbing Scal yn 
t bar iron as per bi-monthly conferenc« agre< 
Scrap Scrap Refined Refined 
per ton per ton iron per iron per 
. 404 2.404 ton, 2.404 ton, 2.464 
pounds pounds pounds pounds 
14M-5 1-4 194-5 1805-5 
$ 4 37 $ 4 60 $s 60 $ 5 990 
+4 1 7 Sl 6 12 
{ + SO 5 94 6 25 
rox 4 1 90 6 O7 6 32 
I 4 ‘ 177 5 oO 6 20 6 sI 
cy 1 8 , 6 33 © O4 
6-1 $ 97 5 2 © 47 0 77 
' 7 ‘ c 9 =< +t f mw 6 00 
» 7 5 40 0 73 7 0% 
I 9-10 27 5c x 6 R86 7 16 
ce s 60 6 00 7 20 
For Heating Slabs and Shingling advances from § to 7 
rcent were made. Based on at cent card shingling muck 
( in ered j p nds vas advanced trom 
67 Q-1I0 cents t 71 « ts; shing g rcoal iron, 2,464 
j ids, 75 cents to 8 ts and heating, also shingling 
slabs bling 10 Pp ls, 71 cents. New footnote 
N 2 was gi ted as ws Chat shingler’s he per r 
‘ e not less third and five percent and when 
tw helpers are employed, they s eceive not less than 
1 eacl Wages to be p l by the nglet 


Bar and 12-Inch Mill Scale. 














a ry 











12 THE IRON 


percent was asked on the bar and 12-inch mill scale, no ac 
vance was granted and the scale remains the same as 1904 
05. In footnote No. 7 the demand that five percent less 
than the base prices for rolling and heating steel be paid 
instead of six was not allowed and this section of the 
clause remains unchanged But this does not apply on 
straight two-high bar mills or when working axlés. Foot 
note No. 12 was changed to read: “The company shall 
pay the fireman on coal heating furnaces, except when 
the production on steel is 50 percent or more in any pay 
period. Then the company shall pay one-half, except 
when the present practice requires full payment.” 

No change was made in the base for mills making a sp 
cialty of working pipe or ske!lp from iron or steel and in 
the guide, 1o-inch, hoop and cotton tie mills, the scale r« 
Footnote No. 18 


of this scale was made to conform with the fireman’s 


maining the same as the present scale 
clause in the bar mill scale. The new footnotes added t 
this scale follow: 

No. 20.—When crop ends run excessive lengths, an ef 
fort shall be made by the management to correct the 
abuse; but when said excessive crop ends are sold as fin 
ished material at any later period, full scale prices shall b¢ 
paid. All faggots or scrap piles shall be piled on scales 
and an effort be made during the year to arrive at an 
equitable percentage. 

No. 21.—That the stranding and scrapping price shall be 
one-half the price paid for roughing; the same to be de 
ducted from rollers’ wages and paid by the company. This 
not to applv where present practice exceeds the above 
enumerated prices 

Clause 5 of the addenda was changed to read: “On all 
finishing mills the last furnace shall not charge later than 
one hour after the first furnace. On Saturday the first 
furnace shall cease charging seven hours from the regulat 
time the mill starts to roll.” 

New clause No. 8 follows 


der out of the pit from all heating and busheling fu 


“The company take the cin 


naces.” These clauses are consessidns on the part of th 
manufacturers as the former clauses provided that the 


furnaces should cease charging 7 


1 ' 
nours aiter the reguial! 


mill starts to roll and under the present scale the men 
pay for removing the cinder from the pits of busheling and 


heating furnaces, 


METAL TRADES ASSOCIATION NOTES. 
\ number of the union patternmakers have gone out on 
strike in several of the shops in Columbus, Ohio Phe 
rk and the 


places of the strikers are being rapidly filled so that th 


non-union men in some cases remained at wi 


shops are running without serious inconveniencs 
On Wednesday, June 
junction with the Metal 


7, the Machinists’ Union in ec 
Trades Council No. 9, of Chicag 
called a strike on the factory of the Hanna Engineering 
Works. A few trusted machinists remained'at work mak 
ing a substantial nucleus for filling up the shop. Th 
Chicago branch of the National Metal Trades Association 
and the National Association have the strike in hand and 
it is stated that all the help required will be obtained in 
short time. 

The Superintendents and Foremen’s Club of the Chica 
go Branch of the N. M. T. A. met on Saturday evening, 
June to, at the Sherman House. An interesting address 
on “The First Aid to the Injured.’ was delivered giving 
information of a valuable kind for practical application in 
accident emergencies, 

The molders employed by the Franklin Rolling Mill Co., 
of Franklin, Pa., are on a strike 

The coppersmiths employed by the Atlantic Works. of 
Boston, Mass., are out on strike for union hours and 


wages. 
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[wo meetings of the New York and New Jersey Foun- 
drymen’s s.ssociation have been held to consider the 
demands of the Brotherhood of Foundry Employes for an 
increase in wages, the closed shop and the admission of 
walking delegates to the shops. The Association con 
firmed its previous action by rejecting all the demands 
The representatives of the Brotherhood have already of 
fered to waive every demand except that of an increas 
to $2 per day wages paid to foundry helpers and laborers 
Che demands were to take effect June 1, when it was ex- 


pected that all helpers and laborers would go out on strike 


to enforce them in the shops where they were not granted 
Che demands were not granted and up to the present time 


no strike has occurred 


TO ARBITRATE LABOR DISPUTES. 


During the past year the state of Massachusetts has 


enacted the following legisation bearing on the arbitration 
of labor disputes “Chapter 313, section I. Section two 
of chapter one hundred and six of the Revised Laws is 
hereby amended so as to read as follows: Section 2. If 
it appears to the mayor of a city or to the selectmen of a 
town that a strike or lockout described in this section is 


seriously threatened or actually occurs, he or they shal 


be given by the employer or by the employes co 


the strike o1 ckout. If, when the State board has know 
edge that a strike t ck t, whicl nv ves 1 employer 
ind his pre t forme emp ves Ss set siy ft eat 
en e | #119 , 1 «¢ } 1T) ; t] t tin 
ed I Ls ( \ Ce rec 1 employe il mn¢ 
Ss en pl ) i” pon the rrence r the St K¢ I 
lockout, was employing, not ss than enty-five persons 
in the Same wg ( < t bus ss 1l iny city town 1n 
the (¢ monw tl St board s is soon S 
1 41 1 
may be, commun ( such employer and employes 
id nd ivor by ie ] t t bt in n I ( ible settic« 
ment endea r to pers de them t a strike ofr ck 
‘ has not tuallv « ‘ s not then continuing, 
to s bt t the ‘ ersy tft b d « cor ition 
and arbitration, or to the State board. Said State board 
shall investigate th LUuse such controversy and asce 
tain which party thereto 1s mainly responsible or blam«e 
worthy for the existence ntinuance of the same.’ 


LABOR NOTES. 
Seventeen machinists at the Southern Iron & Equy 
ment Co., Atlanta, Ga., have been called out on strike by 


the local lodge of machinists, as a result of 


The structural iron workers on the skyscraper at the 
! 
corner of Church street and Fourth avenue, 


Tenn., have fixed a scale of $4.00 per day and nine hours 
Conferences are being held at New Yec-k between of 
pany’s machinists over propositions by the latter looking 


to the abolition of piece work in the shops 


The Amer n Can Co.’s strike 


been declared oft, ind vitl the exception I t! re¢ met! 
it is understood the strikers be einstated and the 
tormer wage s 1 ntained 

\s the result « es] neg Kdward Joyce, at W 
ngton, D. ¢ it a meeting of the Philadelphia brancl f 
the Nat! ynal Ir 1 W rkers ind B ge But det | 1 n 
60 members of the union were locked up over night pend 
ing an invest tion t! iff 

(he Pressed Steel’ Car Co., Pitt g received an ordet 
from the Japanese Government for 900 box cars Chis 1s in 
iddition to the 1.000 cars recently ordered from the American 


Car & Foundry | 
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DEATH OF AMOS SHEPARD. tories, especially that on sy 1 in mine account 


he death of Amos Shepard, of Duluth, wl rred \met Inst ng ' im tie 
Whitewater, Wis., Ji 6, W pected i g 10 t ) t \ Shepard His 
ix week go bya ft to t r ol Kitchi Gammi b ‘ ral childret H nis a cadet 
rooms in D th, during a en and slight atta f heat t the | States N | Academy econd year 


was trac 5 thnoug le « | ‘ I 
cover, but his splendid vitality and his temperate habits of Gustav Stieglit retary and treasurer f the Ameri 
ife were §s nt to pull him along dnd he apparently grew in Metalware ( died at his home in Chicago, Sunday, 
ler June 4. He was 56 years old, was born in Germany and 
e to the United States and settled in Chicago in 1866 

. tie | he 1 t eta i business since 18093 
I S. Frank I e, ( g ‘ the best known blast 
rs ’ oe ntry lied \ iy 25 ol heart 
7 r té nt ess l{ \ Ss 00 years old 
i | delp! 


PERSONAL. 
\t meeting directors of the Crucible Steel Co. oft 
E. Clapp resigned from board, als 


\\ l I tf the 1 nill of the 

| x | plant at Minnequa, Colo., has 

the ( ( S ( wor t Pittsburg Richard 

t t ‘ ! < t I nace has sO 


t Edw b g ger ol ines 1 the 
eC \ 1p ( lo some of the 


I lu 7 reder ] \\ lam n, Civi ind mechanical 





er f t Pennsy!vat Steel Co., w married at Har 
tt R to } Mary Lee Rose, daughter of William J 
dete ‘ il ~ 4 i | i ire t .¢ t oO! the re nn y inla railroad at 
Qu ler Cap lor RRz y t ! r. ( | had charge of important bridge 
CI \ erie t S trict \ f t t { y He is a 
e we ( pt lore I t tf 
t Tower f ea finally I 9 r. ( RR é the g of the Iron and 
t , ‘ t { -< | Iter an extensivt 
P t D ‘ ir. Re propagating the Copp 
f the + | ire f cf s at 15 Cedar 
work e h f \ S & W p 7 elf besides the 
r Lay 5 \ ( t ting worl 
ested delighted S 1 ' ; o Wes 
Late was p l \ , pp ted « ty 
McK & St. I el Che 
+} I \N. " x ' | } 
tor o ] ¢ t t o7 1 Vv 
charos | ‘ , . } é for there ar 
Steve whet ; on ¢ 
irae ] Cy 
ent of the 1 ) | . Y ed frot 
Gogel pert ~ Steel | iri 
ful 1 } | é ( \W y of t 
wa delig ‘ | 9 t New Yor! 
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INGERSOLL-RAND CO. 


TWO LARGE MANUFACTURING CONCERNS -ARE 
UNITED 


With a Capital of $10,000,000—-W. L. Saunders 

the New President. 

After having been business rivals for more than 30 years and 
after negotiations extending over some time, the two largest 
manufacturers of steam, pneumatic and electric drilling, quar 
rying and tunneling machinery of the country, The Ingersoll 
Sergeant Drill Co. and the Rand Drill Co. have formed a 
union. The new corporation, which was formed last week 
under the laws of New Jersey, will have a capital stock of 
$10,000,000, equally divided between preferred and common 
shares. 

After the incorporation the new company was organized by 
the election of W. L. Saunders, president of the Ingersoll 
Sergeant Drill Co., to the presidency; Geo. W. Doubleday, 
treasurer of the Ingersoll-Sergeant Drill Co., was chosen 
Ist vice president, and J. R. Rand, president of the Rand Drill 
Co., John A. McCall, president of the New York Life Insur 
ance Co., and vice president of the Ingersoll-Sergeant Drill 
Co.; J. P. Grace, of W. R. Grace & Co., and vice president of 
the Ingersoll-Sergeant Drill Co., and George R. Elder, vice 
president of the Ingersoll-Sergeant Drill Co., and general man- 
ager of the manufacturing department, additional vice presi- 
dents. F. A. Brainard, treasurer of the Rand Drill Co., was 
elected secretary, and W. R. Grace, secretary of the Ingersoll- 
Sergeant Drill Co., treasurer. 

The new company, which has taken over the stock and all 
the property of the two old concerns, will be known as the 
Ingersoll-Rand Co., and the general offices of the corporation 
will be in New York in the Havemeyer Building, No. 26 
Cortlandt St. 

It is the intention to run all seven of the old plants, which 
are those at Phillipsburg, N. J.; Easton, Pa.; Sherbrook, 
Canada; Tarrytown, N. Y.; Painted Post, N. Y.; Ossining, 
N. Y., and the plant at 34th St., New York City. There will 
be no radical changes in business methods or nuniber of men 
employed. 

“The new arrangement,” said President W. L. Saunders 
to a representative of The Jron Trade Review, “is a union, 
a union of interests for the benefit of all concerned, for the 
benefit of customers as well as of stockholders. The two 
companies own valuable patents and can command ability in 
the way of skilled men, which can be joined to great advantage 
It is OUr intention to manufacture rock-drilling and other ma 
chinery embodying the best of the patents and the skill for 
merly divided between the two separate firms.” 


Special Train of 50 Cars. 

The McClintic-Marshall Construction Co. Pittsburg, 
shipped from its Rankin, Pa., plant on Saturday, June to, 50 
cars of structural material which will be used in the erection 
of the car shops of the American Car & Foundry Co., Madison, 
Ill. The plant will be 150 x 900 ft. and will be under roof on 
July 10, just 90 days after the contract was awarded. Th« 
50 cars made up one train and will be run through to their 
destination as a special via the Pittsburg & Lake Erie and 
the Erie and Lake Erie and Western railroads 

G. W. McClure Son & Co., engineers and contractors, Pitts 
burg, have been awarded the contract for the erection of the 
four hot blast stoves for the new blast furnace that the Car 
negie Steel Co., Pittsburg, is erecting at Mingo Junction, O 
The stoves will be the McClure type 21x 100 ft. The Kit 
tanning Iron & Steel Co. is also adding a fourth McClure hot 
blast stove at its furnace plant, Kittanning, Pa. 20x 80 ft. 
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IRON AND STEEL. 


Production of 1904 Compared with that of 1903. 

The printing of the annual statistical report of the American 
Iron and Steel Association, making a volume of 136 pages, has 
been nearly completed and it will soon be sent to the members 
of the association and to the press. The Jron Trade Review 
has received an advance copy of the following summary state- 
ment for 1904 compared with 1903: 
From the Annual Statistical Report of the American Iron 

and Steel Association 


SUMMARY OF STATISTICS FOR I903 AND I9g04 





Subjects—Calendar years 1908 104 
Production of Iron Ore, gross tons 35,019 308 27 600.000 
Imports of [ron Ore, gross tons P80 440 487,613 
Production of Bituminous Coal, gross tons 252,454,775 240,102,765 
Production of Pennsylvania Anthracite, gross 

tons 66,613.454 65,318 490 
Production of all kinds of Coal, gross tons 319,068,229 
Shipments of Pennsylvania Antbracite,gross tons 590,362,831 
Imports of Coal for Consumption, gross tons 3,479,430 
Domestic Exports of Coal, gross tons 8.312.008 
Production of Coke, net tons 25,262,360 
Production of Pig Iron, gross tons 18,009 252 





Production of Spiegeleisen, Ferro-manganese 
and Ferro-phosphorus, included in Pig [ron 
gross tons 192,661 220,392 


Production of Bessemer Steel, gross tons & 52 829 7.850.140 
Production of Open-Hearth Steel, gross tons 5,820,911 5.908.166 
Production of Crucible Steel, gross tons 102.434 A330] 
Production of Blister and Patented Steel. gross 

tons 0.804 9.190 
Production of all kinds of Steel gross tons 14,534,878 13,850 857 
Production of Open-Hearth Steel Castings, gross 

tons 400 S48 JOR SSA 
Production of all kinds of Steel Castings, gross 

tons 450 205 330.211 
Production of Bessemer Steel Rails, gross tons 2.046.756 2.137 957 
Production of Open-Hearth Steel Rails gross 

tons pes 5.04 145.585 
Production of Iron Rails, gross tons ters xT] 
Production of all kinds of Rails, gross tons » 992 477 2°84 711 
Production of Structural Shapes, gross tons 1,095,815 O49 146 
Production of Iron and Steel Wire Rods, gross 

tons 1.508.455 1.400 (os 
Production of Plate and Sheet [ron and Steel, ex- ; 

cept Nail Plate, gross tons 2,500 005 2,421 308 
Production of Bar, Bolt, Hoop, Skelp. Rolled 

Axles, Rolled Armor Plate, etc., gross tons 4,052,185 4.507.497 
Production of all Rolled Iron and Steel, includ 

ing Nail Plate and excluding Rails, gross 

tons 10.215.220 0 725 670 
Production of all Rolled Iron and Steel, including 

both Nail Plate and Rails, gross tons 13,207 ,.6o7 12,013,381 
Production of Iron and Steel Cut Nails aud Cut 

Spikes, kegs of 100 pounds 1,435,808 1,283, 362 
Production of Iron and Steel Wire Nails, kegs of 

100 pounds 9,631,061 11,926,661 
Production of Tinplates and Terne Plates, gross 

tons $80) OOK 455 000 
Production of Ore, Pig, and Scrap Blooms for 

sale, gross tons 9.940 5.743 
Imports of lron and Steel, foreign value $41,255.84 $21,621,970 
Exports of Iron and Steel, home value $00,085,805 $128.553.613 
Miles of New Railroad built (estimated for 1904 4.715 4.25: 
Tonnage of Steel Vessels built in the calendar 

year 2 4 1) S00 
Immigrants in the year ended December 31 37 371 SON 57 


CHICAGO STRIKE 


Has caused little delay in shipments of iron and steel. 


In our general review of the market last week. it was stated 
that the teamst« Strike n Chicago had re ted i < 
gestion of iron and steel stocks in that city, compelling the 
lelay of shipments. This statement was ist far as those 
jobbers, such as Jos. T. Ryerson & Son, and the Scully Iron & 
Steel Co., are concerned, as they have exceptionally fir 
roace facilities, with sidings and connections to all lines \ 
though several large manufacturing erns wl ) 
Chicago have reported to The Jron Trade R. v representa 
tives that shipments have been delaved on x t of tl 
strike. « ful vestigati shows that this d s ! 
eral and that the iron id steel b ] ffered, very 
litt] Phe te te strike nited to a larg tent to th 
dry goods houses and the wholesale grocery trade with two or 
three other concerns which do business with t te t 
Jobbers in iron and steel are, as a rule, making shipments 


promptly 
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Tht Paxton & Vierling Iron Works, Omaha, has re 
ceived a contract from Brandeis & Sons for the struc 
tural iron and steel for the new Brandeis mercantile 


building, at Omaha. There were 11 bidders 


General Industrial Notes:— 

The Interstate Engineering Co., Bedford, O., has opened 
a Chicago office at 706 Fisher building in charge of Ed 
mund G, Fisher. Mr. Fisher is well known in his past 
connection with the American Steel & Wire Co. 

After being assured of $1,500 local capital and that his 
taxes will be remitted for five years, R. C. Glasgow, of 
Ingalls, Ind., has made arrangements with the East Des 
Moines Commercial League to establish a $25,000 post 
hole factory at Des Moines. The device manufactured 1s 
an iron cup from three to four feet deep in which ordinary 
posts are set before being placed in the ground. They are 
in great demand by farmers and railroads. Cedar posts 
set in these iron holes are said to last five times as long 
as a post set in the ground without the protection from 
rot which the sheath affords. 

The foundry recently erected by L. L. Jackson at the 
rear of the McLaughlin Iron Works, Ashtabula, O., is in 
operation, The cupola is of 2,400 pounds capacity, and the 
blast is driven by a gas engine. The floor is 25 by 50 feet 
in size and the space thus provided is sufficient to accom 
modate eight men. It is expected to take off a heat each 
day, if business warrants. 

" The Mary Furnace of the Ohio Iron & Steel Co., Lowell 
} 


ville, O., has been blown out for repairs, and considerable 


new equipment will be added. This will consist of a new 
44 x 84 x 60 in. vertical long cross head blowing engine 
built by the William Tod Co., Youngstown, A new cast 
ing house, 50 x 180 ft., equipped with a traveling crane for 
the economical handling of pig iron will be built and a 
complete new hearth and bosh and lining are to be added 
to the furnace, as well as a number of modern improve 
ments that are believed will increase the output of the 
stack to about 450 tons per day. 

The George’s Creek Coal & Iron Co., Baltimore, has 
contracted for the purchase of 300 additional steel cars to 
meet the demands of its steadily growing trade. The new 
cars will cost about $285,000 

As renorted in the issue of June 1, the Nordberg Mfg 
Co., Milwaukee, has leased the foundry of the William 
Bayley & Sons Co. It secured possession long before the 
last named company became bankrupt. 

The Baldwin Forging & Tool Co., of Columbus, O., 
recently incorporated, will in the near future begin the 
manufacture of shovels and a considerable line of drop 
forgings. 

The Dayton Pneumatic Tool Co., Dayton, O., has 
opened an office in San Francisco, at 421 Market street, 
and will be in charge of Henry Engels 

The name of the Imperial Foundries Co., of Calais, 
Mass., has been changed to the McAdamite Foundries 
Co. 

The United Shoe Machinery Co. has declared the reg 
ular quarterly ‘dividend of 2 percent per share on its com 
mon stock and 1% percent on its preferred stock, payable 
July 15 to stock of record June 209. 

Schedules in the assignment of the Charles Creighton 
Foundries Co., New York, show liabilities of $25,863.00, 
nominal assets of $21,236.00, and actual assets of $9 503.00 

The Buckeye Pump & Mfg. Co. has recently started 
business in Columbus, O., for the manufacture of an auto- 
matic water lift pump, the invention of J. C. Howard, 
who was associated with B. H. Fobes. The factory of the 
company is at 36-42 West Lafayette street, and the of 


fices are in the Outlook building, Columbus 
The Ohio Fittings Co., Akron, O., has been granted a 
charter to do business in Oklahoma. The principal in- 
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corporators are: Elmer E. Billings, of Barberton, O., and 
J. M. Coulson, of Akron. 

A petition was filed in the United States District Court, 
at Trenton, N. J., by Isaac J. Greenwood, of New York: 
Charles F. Hickey, of Brooklyn, and Frank L. Crocker, 
of New York, praying that the Philadelphia Iron & Steel 
Co., a New Jersey corporation, be placed in bankruptcy. 
Judge Lanning issued a rule to show cause why the com 
pany should not be adjudged bankrupt. 

Charles C. Wetherly, for 30 years with the firm of 
Weatherly & Pulte in charge of the furnace department, 
has severed his relations with that company and will en- 
gage in the furnace business for himself at Grand Rapids, 
Mich. 

Charles H. Wacker, president of the Chicago Heights 
Land Association, states that the recent location of the 
Columbia Tool Steel Co. and the Morden Frog & Crossing 
Co. have created an unprecedented demand for dwellings, 
and he fully expects 4,000 people to be added to the popu 
lation of that city this year 

The Llewellyn Iron Works, of Los Angeles, Cal., is 
building a steam oil storage tank, 130 ft. in diameter, 15 
ft. high and 10,000 barrels capacity. 

Meyer’ & Goldberg, dealers in scrap iron, Milwaukee 
Wis., have filed a petition in bankruptcy. Liabilities ar: 
scheduled at $10,413.08 and assets of $1,731.86 of which 


$1,000 is claimed as exempt. 


iain 
Steadily Branching Out. 

The James Ohlen & Sons, Saw Mfg. Co., Columbus, O., 
has rebuilt after their recent fire and are now operating 
with a capacity of high grade saws greater than ever be 
fore. The factory was founded in 1852 and along in the 
8o0’s became an incorporated company. Along in the years 
of 1897 and ’98 it began to feel the need of more exten 
sive factory, consequently moved from the old quarters 


on Spring street to a point on the Neil Switch between 
Buttles and First avenues, Columbus O. Since that it has 
found it necessary on several different occasions, in fact 


almost each year, to build additions to the plant in ordet 


to take care of the growing trade. Last year the company 
put up a splendid two story building, five of the rooms 
devoted to offices and the balance to packing and storage 


purposes. The concern is now completing one of the best 


band saw plants in the country and is executing orde1 
very rapid rate. The hand and cross cut trade is handled 
on quite an extensive basis, that part of the business be 
ing manufactured in an adjoining town under company 
supervision and brand. The export trade of this company 
is taken care of at 118 Liberty Street, New York City 
under the firm name, where, also, it takes care of trad 
in the New England States. 

It has been found necessary almost every month du 
ing the past twelve to install some new machinery. A 
large new lathe is being piaced in operation now to take 
care of some of the growing demands for many side line 


such as gong whistles, mandrels, saw gummers, swedges, 


lever jacks, saw guards, saw guides, and many other 
spt cialties About the first of the present year a brancl 


was established at Atlanta, Ga., where Southern trade re 
ceives prompt and efficient service. This company is 
cered by T. J. Keating as president, J. J. Chester as vi 
president and general counsel, and A. C. Armstrong 
secretary and treasurer, and L. W. Seymour as general 
manager, 

The Chattanooga Sewer Pipe & Fire Brick Co., Chatta 
nooga, Tenn., announces that that company, and the plants 
formerly owned by D. P. Montague, have been incor 
porated under the firm name, and business will be con 


ducted in the future as it has in the past 








— 
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GRAFTING IN BUSINESS. 


Apparent defeat is sometimes real victory and there 
can be little doubt that, in spite of the fact that th 
report of the Frick investigating committee was r¢ 
jected by a majority vote of the directors of the 
Equitable Life Assurance Society, the adjustment of 


the unfortunate troubles of that great organization 


now nearly completed, was due to a very large extent 
to the thorough investigation and forcible truth tell 
inz of the committee presided over by the master mind 


of Henry C. Frick. 

lo have assisted in bringing about the reorganiza 
tion of a great insurance company, in which many 
thousands of policy holders are interested was in 
deed rich reward for Mr. Frick and his associates, but 
we believe that the report will have much more im 
portant and far reaching effects than to change the 
organization of the Equitable, for at least some of 


the sins of the Equitable are common to many ¢ 


panies, whose members can not fail to appreciate th 
lesson of the investigation into its affairs. In the de 


velopment of tremendous business interests, there has 
been a deplorable tendency to get away from old 


fashioned ideas of honor and when the Frick com 


ittee savs “there is a general lack in the organ 
ization of that strong moral fiber so essential for the 
= - 2 
accomplishment of satisfactory results, those who 
’ TO 
pretend that in business and war all things are justi 
fiable may well ponder and also reflect upon the fol 
iOWINg paragraph of the report: 

Che general policy of the society having been diverted 
tror ts true ¢ s t is hardly to be w lered t 
there st d t { it its cial pers ‘ t 
moral obliqueness—a condition where personal gain see 
to be at times the paramount idea 


Two practices of the Equitable which are open t 
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severe criticism, that of electing directors on a 

count of their social, political or business prominencs 
and requiring them to give almost no time to the dis 
charge of their duties, for which they were paid 
large salaries, and that of allowing officers to purchas« 
securities in the market and sell them to the Equitabk 
through a committee of which they were practically 
the only members, are not unknown to some other busi 
ness concerns, The old idea that a director should be 
familiar with the business which he attempted to di 
rect and give enough time to the discharge of his 


ly and not to 


duties to enable him to do so efficient 
hold stock in any concern whose interests might con 
flict with those of the company which he served as 
director has become obsolete in many places. There 
are too many wheels within wheels. In public life, 
the office holder who is financially interested in con 


tracts for which he votes is called a grafter and when 


caught and convicted, is sent to jail. In business life 
the man who engages in similar practices, the man 
who is false to a trust because he is determined to get 
rich, is too often called a shrewd gentleman and given 
additional responsibilities and honors. In public life, 
the offenders can be punished by law; in the business 
world, dependence must be placed almost entirely on 
individual conscience and the cultivation of a senti 
ment which will just as surely condemn the business 
man who is false to his trust as it will the boodler in 


politics. 


EIGHTEEN HOURS, NEW YORK TO CHICAGO. 
Sometimes a disposition is shown to regard the es 


] ] . f 
tablishment of new fast railroad trains as prompted 


7 | € ** 
partly by a desire of the management tor “advertising 
oo 1 
Phese reductions in schedules represent progress hy 


both the railroads and the public and it is not always 
, , . ' 
easy to recognize progress. The advancement in rat 


roading is shown by the fact that it is now not meas 


urably more difficult to establish an 18-hour schedul 
between New York and Chicago than it was in formet 
vears to establish 24 and then 20 hour schedules. Thx 


business interests of the country have become mor: 


portant as shown by the expectation that enough 


can be tound to pay the excess fare for a business da 


' 
saved between these points to support the new servic 


I I 
notwithstanding the fact that the telegraph and th 
telephone are continually working, in their v to re 
Ce th necessity tor t ivell cy 
\ easure tf improvements vy the Pennsyl 
Vania 1 road syste the past thr cars 1s Tu! 
shed b ts establishment of tl Q] tra 
t will c re lled tha 1902 | h the Pennsylva 
the New York Central-l e Sl routes put o1 
20-hour trains; the Pennsylvania s scontinued 
train « ce t of the congest traffic ; the ot! 
route was able t ( { ts servic Nov 
Pennsylvania rest es the tra i sche c Tw 
| rs short Its provement three vears have 
ul in Is h I sched c Teas ‘ here three ears 
wo a 20-hour sched was not ble 
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The reason the congestion which interfered with the 
Pennsylvania service in 1902 does not exist now is 
not because there is less business; there is more. The 
change is in the facilities. In 1904, the Pennsylvania 
Railroad Company showed, on the lines directly 
operated east of Pittsburg, a decrease of only $1,269, 
977, OF 3.37 per cent. in net earnings from 1902; in 
tons of freight carried one mile it actually showed an 
increase in the two years of 199,253,078, or 1.42 per 
cent.; in passengers carried one mile it showed an 
increase of 52,912,672 or 4.54 per cent. While the lines 
east showed an increase in passenger and freight traffic 
from 1g02 to 1904, they showed a decrease from 1903 
to 1904, there having been an increase from 1902 to 
1903. The lines west did still better, since they showed 
fa 


increases from 1903 to 1904, of only a fraction « 
percent in freight, but of nearly 11 percent in pas 
senger traffic. 

Stress is here laid upon facilities for handling traffe 
because that is the desideratum for these high speed 
trains.. A portion of the track must be open absolutely, 
by running the other trains on other tracks, or placing 
them in yards or on sidings. It is these requisites 
which have been provided in the past three years. 
Yards have been enlarged, new yards have been es 
tablished, long sidings have been installed and addi 
tional main line track has been laid. 

In the mere matter of speed the best American rail 
roads have for years been able to meet all the con 
tingencies which were allowed by the other conditions. 
No improvement was here necessary. Indeed, the 
Pennsylvania route, New York to Chicago via the 
Trenton cut-off is 897 miles, which at 18 hours gives 
an average speed of 49.83 miles per hour, while on 
the preliminary experimental run there were several 
individual hours on which more than 70 miles were 
covered, and on the first schedule run three miles 
were covered in 85 seconds, or at the rate of 127.3 
miles an hour, breaking all world’s railway speed 
records. 

It would appear, therefore, that American road 
beds and rolling stock are capable of much greater 
speeds than the duties of the roads, other than running 
fast passenger trains, permit. Abroad, however, there 
is something of a feeling that American railroads are 
not capable of the speeds which are common in Eng 
land and on the continent. Before the recent Inter 
national Railway Congress at Washington, a paper 
was read on steel rails for fast lines, from which it 
would appear that on some foreign roads ideas have 
been adopted which have not gained a foothold on this 
continent. Nevertheless it appeared than on the Ameri 
can trunk lines the weight of rail was generally heavier 
than abroad. The favorite practice abroad of inclining 
the rail inwards, giving the web a departure from the 
vertical of about one in 20, does not prevail in the 
United States. 

When the time comes, therefore, for American roads 


to run still faster trains, they will be able to meet the 
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demand. To prevent a business day from elapsing 
in a journey between New York and Chicago was a 
distinct achievement; there will be other such in the 


future. 


THE NEW STEEL STATISTICS. 
The full summary of 1904 statistics presented this 
week by the American Iron and Steel Association 


contain some minor statements which have not hi 


tofore been presented, The pl duction of pig iron, 
Bessemer and open-hearth steel, rails, ete., has been 
made public already. 

The production of crucible steel in 1904 is shown 
to have amounted to only 83,391 gross tons, which is 
the smallest production since 1897. The record pro 
duction was 112,772 gross tons, in 1902. It is obvious 
that the increased demand for steel for such purposes 
as formerly called exclusively for crucible steel, should 
call for a heavier production, had not other varieties 
of steel come to be used for certain purposes. For 


years it has been held that the acid open-hearth steel 


furnace could produce steel of good enough quality to 
meet the bulk of the demand which was formerly met 
by crucible steel, In SOM €¢ quarters the Surprise may 


be more that the cruci 


There will probably be some surprise that the pro 


duction of tin plate and terne plate is returned at only 
455,0 O oross tons in 1QO4. The produ tion of tin and 
terne plate has been as follows: 
ISOI Q9G0 ISOs 320,015 
> » R > » Ree 
LSQ2 15,803 ISQQ = 300,875 
I8Q2 55,182 1900 302,005 
ISO4 74,200 IQO! 399,291 
180s 113,006 LQo02 200,00 
1800 160,302 1903 480,000 
ISQ7 250,598 TQO4 155, o.8) 
The disappointment at the tin plate production in 


1904 can only be relative. While it shows a decreast 
from 1903, it shows otherwise a very large increas 


over previous years, being 15 percent in excess of 


the previous record, made in 1901. There was mor 
activity at the tin plate works in 1904, relative to pro 
duction of tin plate, thar there was in 1903, because 
the production of certain fine sheet steel increased. 
This product, used for enameling and other purposes, 
is a natural output for the tin mills. A tin mill, in 


trade parlance, is a rolling mill which produces steel 
sheets in a certain style and with a certain finish. The 
tinning or not of the product has come to be really 
simply an incident. 

The bringing together of 1903 and 1904 statistics 
shows an interesting development of the wire industry 


as compared with the rail industry. The compari 
son is: 
[QO3. [QO4 
Wire rods 1,503,455 1,699,028 
Rails, all kinds 2,992,477 2,284,711 
Rods increased ; rails decreased. In 1903 rods were 


50.2 percent of rails; in 1904 they were 74.3 percent. 
lhe relation increased almost one-half. Rod produc 
tion will pass rail production in a few vears, from the 
present outlook. 
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Discussion at the American Foundrymen’s Convention. 





THOMAS D. WEST ELECTED PRESIDENT. foundry every night; picked up all the scrap, riddled the 
- ind ind extract 1 the « ippings et | I lay's record 
. a © o. net ete, Lows, henietole all of Some 
Cleveland will Probably be the next place of FO SS ee oe im Pe ' apy -f- Pes se 
4 what they were qoimg itl Is Way, G iat ! as 
Meeting —Dues Reduced. ut 4 percent loss from all sources he loss of silicon 
Before its close, the convention of the American Ii indry was only about 14 of 1 percent, and the carbon loss very 
me \ ciat eld New Yorl Jus 6-7-8, elected o} 
lh D. W Shary Pa president the « W. A. Jones of Chicago wanted to know what cupolas M1 
S Dr. R. Moldenke w re-elected , Keep d was told that they were of the old cylindet 
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t y decided t Clevi kept t 1 comparison between the outlet of the tuyeres 
| be the city in which the nd t pacity f the blast pipe He was informed that 
next convention would be held, the t of the tuyeres ibout two and three times as large 
Much g k has ct that the blast pip 

ccomplished by the Assoc David Spence of the Greenlee Foundry Co., Chicago, asked 
tion in the past year, especially the size of the tuyer they enter the cupola. Mr. Keep 
long the line of standardiza nswered that in their No. 3 cupola the tuyeres are almost 
practice nd p! . Nos. 1 and 2 cupolas, he added, have tuyeres 

the ig year al ery { nx7 , each cupola being equipped with sixteen 
bitiou [he proposal made at he paper by J. B. Nau, New York City, entitled “Notes 
the meeting held at Indiar Py Foundries and Suggestions of Metal Mixers for 
p yO4, 1 t t the | Purp was next read. No discussion followed 


ikers in the work of 1 Retort Coke Melting Ratios. 
. has rm" .. Schwerin, of the Milwaukee Coke and Gas Co., Mil 
fruit fore the 1 g last week closed a Pattern waukee, Wis., followed with his paper on “Notes on Retort 
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laylor, Boston, on “Production Costs.” Mr. Taylor's re 
marks were heartily applauded in a speech by David Spence: 
of ( hicago, who told of the methods of keeping track of the 
] 


costs in vogue at the plant of which he is superintendent 


Further discussion on this paper was reserved for Thursday 
morning, and will be found in the account of the proceedings 
of that session. 

Henry M. Lane’s paper, on the “Making of a Molder,” which 
was on the program for Wednesday afternoon, was read and 
discussed Tuesday morning The paper will be found else 
where in this issue 

In the discussion that followed, August T. William, Phila 
delphia, told the convention that the firm with which he is 
employed undertook some time back to put into operation a 
plan to educate the boys and men in its employ along the lines 
suggested by Mr. Lane, and that the attempt was a signal 
failure. Mr. William was of the opinion that the influence of 
labor unions upon apprentices destroyed in a large measure 
the efforts of the employer in his educational work. The 
fact also that so many concerns confined their shops to the 
manufacture of specialties prevented the teaching of the 
molder’s trade in all its details. To make a competent work- 
man, this speaker thought that manufacturers should adopt a 
plan by means of which a boy could, 
after learning all the details of the 
work in the shop of his first em 
ployer, be transferred to another shop 
where a different product was made. 

L. G. Blunt told of the technical 
school maintained by the Westing 
house Electric & Mfg. Co., at Pitts 
burg, for the benefit of its employes, 
the instructors in which were the best 
engineers in the employ of the com 
pany. In this institution, three classes 


are maintained. One of two years 





= = ‘S one of three years and one of four 
CALEV’S CONFAB with years. The first mentioned 1s in 
SMITH. tended for college graduates, and is a 


sort of post graduate course; the second is for boys and men 
that have had a common school education, and the four-year 


course for those whose education has been very limited. The 
latter students pass through every pega of the elec 
trical company’s works, learning the details of each thoroughly 
Finally, they reach the dynamo test ~ ener which is th 
senior class. By this time, they have received an excellent 


training in the manufacture and operation of electrical ma 
chinery and can be classed as first-class workmen 
American Warrant System. 

The session Tuesday afternoon was opened with a talk on 
‘The Latest Developments of the American Pig Iron Wat 
rant System for Foundry Use,” by George H. Hull, of New 
York. At its conclusion, President Wolff turned the meeting 
over to the Associated Foundry Foremen, vacating the chair 
to C. H. Thomas, president of the section. After a briet 
speech by Mr. Thomas and the reading of the secretary’s r 
port, a synopsis of which was given in last week’s issue, the 
paper of Benjamin D. Fuller, Allegheny, Pa., the title of which 

“Needed in the Business,” was taken up 

No discussion following, David Spence, Chicago, was called 
upon to deliver his talk on “Things We Need in the Foun 
dry,” the gist of which was that foundrymen instead of cut 
ting one another's prices should aim to make the very best 
quality of castings possible and exact a good price for them 
Mr. Spence characterized cutting prices as one of the greatest 
evils the foundry business has to contend with, involving as it 
did, poor work and slovenly methods in gené¢ral 

Che paper on “The Use of Plaster of Paris in the Foundry,” 
by Edward B. Gilmour, Peoria, was next taken up, and was 


followed without discussion by the two papers prepared by 


‘A Simp! 





Archibald M. Loudon, Elmira, 


e and Economical M 
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N. Y., entitled, 
ethod of Mold 


ing Propeller Wheels, and “A Successful Foun 


- 
Ms dry Combination At the conclusion of th 

y, * former paper, one of the men asked Mr. | 
:~ a] don it he knew of any cast where plaster 1 
YN paris had beet d as a match for a big pat 
\ ter nd was told that it would be too ex 

pensive 

Other papers read at this session were those 
/} prepared by H. E. Field, of Mackintosh, Hemp 
BA hill & Co. Pittsburg, on “Fan and Blower 


C. H. THOMAS. Tests.” a 
Tl he eee 
Foundry Dump Heay 


Wed 


lhe main lec ture room 


11 
i} 


bia University was well 


nd of W. W. Sly, of 


momy of Recovering 
: 
nesday Morning. 


of the chemical labor 


fille d when President 


meeting to ordet Dr. Moldenke welcomed 


behalf of the institution, of which he is a 


spoke of the aims and m 





tory of Colum 
Wolff called the 
the assembly in 


1 alumnus. H« 


ethods of the university, referring to 


the practical work which forms an important part of tl 
curriculum and which renders the services of its gradu 
valuable at once upon graduation. In the course of his ré 
marks, he said ‘All that a university c teacl Ow 
learn, and it is that training w! gives t egve-bre 

an advantage in the affairs of life.” 

Fr. W. Stickle, of Waterbury, Conn., opening the dis 
sion of the paper on “Fan and Blower Test read ( 
previous day by H. | Field, Pittsbur; quired whet t 
time of tapping the slag had been the same in tl | 
whether the volume of I d be suff thy uw t 
insure the same conclusio1 

Mr. Field replied that the work had _ bee perfort | 
trained men and that everything possible had beet e t 
rendet the test absolutel < rrect. lhe \ mie ot r | | 
not been measured 

Mr. Stickle remarked that the talogue gut ti 
facturers did not Ways agree with the ctu ‘ 

fur ed by their mac es d tl 
S ‘ t P ns were 1 
posely 1 ‘ VeT 1] ‘ 
ents seemed to y I _ powell 
ecessary to melt nant ( { f 
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ting re ed H had fe ‘ ¢ 
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to melt the | 1D 
David Sy e, of ( ke 
j j b t the ct I mM t pre 
} @) sure em] ed int tests, and spoke 
a lw of the influence of the physical pr 
wo = ertie f the coke 1p ' 1 
Cc. M. SCHWERIN process. He had found that witl 
relatively light coke the melt pr 
ceeds more rapidly, apparently because tl b is co 
sumed more readily than is the case with a denser fuel. R 
ferring to a custom of beginning the operation w 10 ¢ 
blast pressure and increasing to 16 ounces, he personally b 
lieved that quite as rapid work could be done by keeping tli 


pressure uniformly at 12 ounces 
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Foundry and Pattern Shop Standards. 


he Association take 
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orning session 
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Wednesday Afternoon. 


luncheon served in the University 


the members re sembled to consider 
f papers, several of which were illus 
yicews 
the Properties of Alloys,” by Percy 


England, contributed by Metal Indus 
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Scholl, was istrated by lantern slides 


number of experiments to determine 
the effect of varying conditions at th 
time of casting upon the proportions 

the alloys cast The alloys tested 


were various combinations of copper, 


tin, zinc and metals used alone One 
if the deductions of the experiments 
that too high or too low a tempera 


ture produces a decidedly inferior cast 


James F. Webb, Elkhart, Ind., was also 
ccompanied by a number of interest 
v lantern views 
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in the discussion, and was coincided in by Mr. Taylor, that in 
a great majority of cases it is neither practicable nor advis 
able to attempt to do this; that where very small castings 
are concerned it is better to get a fair average cost and charge 
ccordingly. A periodical check on the cost of manufactur- 

—<— ing such castings every one or two years 
would be sufficient to keep the price in line 
Mr. Taylor thought it would be a saving to 
the proprietor if such labor was put on the 
piece basis. 

After the discussion ended, the convention 
voted its thanks to Mr. Taylor, on motion of 
Mr. William, for the very able manner in 
which he had answered the questions asked. 

Metallurgical Report. 


The report of the metallurgical section was 





JONES, OF 
CHICAGO 


next read by H. E. Diller, secretary, which is 


as follows: 











Dur the past year your committee has formulated a method for de 
terminating the silicon in cast iron, and is now at work on the question 
»f the total carbo rhe following is the method which your committee 
recommends to be the stand: f the association, for the determination 
of silicon in pig iron and cast iron 

“Weigh one gramme of sample, add 30 c. c. nitric acid, (1.13 sp, gr.); 
ther 5 c. c. sulphuric acid (conc.). Evaporate on hot plate until all 
fumes are driven off Take up in water and boil until all ferrous sul 
phate is dissolved. Filter on an ashless filter, with or without suction 
pump, using a cone Wash once with hot water, once with hydrochloric 
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orably received and after some discussion the original motion 
was amended to make the annual dues $5, with the proviso 
that this amount be charged to members of the different se 
tions as well as to members of the Association. This was 
carried. 

Following this action, the Association voted its thanks to 


Columbia University, to the contributors of the papers read, 


to the foundry supply men and to the entertainment con 
mittee 

rhe nominating ‘committee, composed of W. A. Jones, of the 
W. A. Jones Foundry & Machine Co., Chicago, Ill.; J. P 
Golden, Golden Foundry and Machine Co., Columbus, Ga 
George H. Lincoln, Lincoln Foundry Co., Boston, Mass.; C 
H. Thomas, president of the Foundry Foremen’s Section, and 
A. V. Slocum, Nationa: Car Wheel Co., Pittsburg, which was 
appointed at the Tuesday morning session, was called upon for 
its report. 

In proposing Mr. West’s name for president, the chairman 
of the committee, W. A. Jones, spoke in high praise of Mr 
West’s services to the association and of his work as an in 
vestigator and contributor of original articles on foundry pra¢ 
tice. He said: “As chairman of the nominating committee, 
Il am pleased to state that the Association has thought it wis¢ 


to select at each of its conventions a gentleman whose home 
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FOUNDRYMEN AND GUESTS AT A. |! A. MEETING 


acid, and three or four times with hot water, Ignite, weigh, and evaporate 
with a few drops of sulphuric acid and 4 or 5 c¢. c. of hydrofluric acid 
Ignite slowly and weigh Multiply the difference in, weight by .4702.” 

In recommending the ahove method, it was recognized that it is almost 
an impossibility to get chemists to use a standard methed in their daily 
vork Hence the above method, as recommended, is intended primarily 
is a check method in case of d spute between different laboratories, or 
is between buys na er 

Hlenc i method, acc ite every point was sought, shortness being 
sacrificed te some extent t msure accuracy or the chance so b i 
ireless operator Little in the above is left to the judgment of tl 


chemist 


It will be further recognized that in the purchase and sale of pig iron 
r castings nder specification that tandard methods are essential 
in order to allow the parties of both parts to make their determinatior 
with the assurance that, on the score of method, they are on the same 


rooting 
Miscellaneous Business. 

Under the subject of new and unfinished business, Dr, 
Moldenke brought up the question of reducing the dues’ of the 
Association. He suggested this step not only as an induce 
ment to increase the membership, but because he felt that 
since the discontinuance of the Journal the members were not 
getting full value for the $10 they were paying. To bring the 


matter to some sort of conclusion, he made a motion that the 


dues be reduced to $3 per year. ‘This proposal was not fav- 


is the city in which the convention will next conven It 


this way, the president will preside in his own city Phis 


presents many advantages and as far as can be seen few d 


advantages. And working with this end in view, it affords m« 
to place in nomination for president of this A 


sociation a gentleman whom you all know, a gentleman wh 


great pleasure 
O 


is well known throughout this country where foundry intet 
ests are known or even discussed; whose books and papet 
have a national reputation, and a gentleman who perhaps more 
than any other person excepting alone, Dr. Moldenke, ha 
done more and worked harder for the interests of this Asso 
ciation,” 

Phe secretary was instructed to cast the vote of the con 
vention for the election of Mr, West as president and for the 
election of the other candidates presented for the offices named 
This was done and W. A. Jones and C. H. Thomas wer: 
appointed to escort Mr. West to the chair 

The customary expressions of appreciation and thanks fot 
the honor were made by the incoming and outgoing officers, 
and following the precedent established at the first meeting, 
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C. H. Wolff, the retiring president, was made an honorary statement that 
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Schwenn, Chr., Milwaukee City Coke & Gas Co., Milwaukee Ayers, E. M., Zancsville, O 

Graham, W. M., N. Y. Green Fuel Economizer Co., Matteawan, N. ¥ McKenna, Chas. J., New York ¢ 

Knoeppel, John C., Oswego, N. Y. Millett, I Millett Core Oven ( Springfield, Mass 
Knoeppel, Frank W., Oswego, N. Y. English, W. C., The lr fe. Bost 

Sly, W. W., The W. W. Sly Mfg. Co., Cleveland McPhee, N. H., Eaton Cole & Burnhar Bridgeport, Conr 
Hirschheimer, L. C., La Crosse Plow Co., La Crosse, Wis Lincoln, T. M., Hat ford Fdry. Cory Harti l, Cor 
Beverly, T. L.. Cohoes Iron Foundry Machine Co., Cohoes, N. ¥ Rartlett, S. L., Elizahe th, _— io 

Logan, J. A., Jones & Laughlin Steel Co., Pittsburg McLeod, Robt., Newark, N. J . 

Fitzpatrick Co., Wm. H., The S. Obermayer Co., Pittsburg Crawford, Robt., S. L. Moore & Sons ( 

McFadden, W. H., Mackintosh, Hemphill & Co., Pittsburg Juliem, J. Henry, J. W. Paxson C Philadelphia 
Field, H. E., Mackintosh, Hemphill & Co., Pittsburg Taylor, J. A., Port Chester, N. ¥ 

Miller, A. J., Whitehead Brass Co., Providene« Mills, C. E., C. E. Mills Oil Co., Syracuse, N. ¥ 
Thomas, D. J., Sterrit Thomas Foundry Co., Pittsburg. eae 


Fuller, Benj. D., Westinghouse Electric Co., Pittsburg 


Steeth, 5. D., Westinghouse Air Brake Co... Pittsburg Business Opportunities Abroad. 


Watt, Stewart, Watt Mining Car Wheel Co., Barnesville, O , ; 
Walker, Arthur W., Walker & Pratt Mfg. Co., Boston. , Consul General Richard Guenther, at Frankfort, Ger 
Slocum, A. W., National Corundum Co., Pittsburg ' P2 ¥ D oe: °C , 
Hutton, C. E., Watt Mining Car Wheel Co., Barnesville, O many, in his report to the epartment of Commerce an 
McCartney, J. T., Watt Mining Car Wheel Co., Barnesville, O Labor reports the following business opportunities as hay 
Burr, John W., The Burr & Houstor Co., Brooklyn. - os ab — _ PI Cosme - seals 
Norton, Jas. H., The Burr & Houston Co., Brooklyn. ing come to his notice: 
Pennewill, E. E., Abram Cox Stove Co., Philadelphia.. re ". The ' ; oo ; 
re eC wi ie Tel etete Con, Argentina The Empresa del Ferrocarril del Sur, in 
Hudson, J. M., president Piqua Flour Co., Piqua, O. Buenos Aires, will purchase a large number of freight cars 
Gilbert, H. P., Piqua Flour Co., Piqua, O : “ . : : ? 
Gunn, John K., Utica Pipe Foundry Co., Utica, N. Y and other railroad rolling stock. The Direccion Genera 
Schaffer, J]. H., National Corundum Whecl Co., Buffalo : urs . 6 ia, 1 — _ .. “OED . 
Slate, © Ol. adios Deundry Wantewent Ca, ew York de Obras de 5 alubridad de la Nacion, 1 Buenos Aire 
Brown, [L.. K., L. K. Brown Moulding Sand, Zanesville, O will receive proposals for erecting works to supply wate 
Weeks, S. C., Lorain Steel Co., Johnstown, Pa. ; ’ ‘a 4 
Weeks, A. B., Cambria Steel Co., Johnstown, Pa. to Catamarca Estimated cost, >410,004 
Keegan, J., United Eng. Foundry Co., Pittsburg ctr var Tl. o an | 1 I 
Stehman, John V. R., Birdsboro Foundry & Machine Co., Birdsboro, \ustria Hungary Phe \u whens naval arsenal at I* 
Pa will receive bids for supplying four steam boilers. Spec 
Kelly, T. P., T. P. Kelly & Co., New York. - , ; . 
Morse, H. R., The W. W. Sly Mfg. Co., Cleveland. fications can pe obtained trom the wal department at 
ae cg - = ‘wen ve c. gs a Vienna The municipality of Prerau will build a num 
alker, Geo = eheac ros, o., NE or e , ‘ % 
Lindsay, E. C., W. W. Lindsay & Co., Philadelphia ber of electric tramway lines The Banea Ce operativa, 
Fasy, Jos. I., W. W. Lindsay & Co., Philadelphia. Tr = 2 , 1: , ; 
Thompkins, Vreeland, Smooth-On Mfg. Co., Jersey City, N. J rieste, 18 inancing a new tramw iy ne which 1s to run 
Lyon, E. J., Browne-Sharp Mfg. Co., Providence. | between Riva and Trent 
Hamilton, Wm., Newport News S. B. & D. D. Co., Newport News, Va. : 
Roedell, W. A., Kennedy Valve Mfg. Co., Coxsackie, N. Y. Germany.—Extensive works for manufacturing briquets 
fraser, John, Mac osh, mphill & Co., Pittsburg. : : . 
— a ma a Sed ," ittsourg (pressed coal blocks) are to be erected at Emden by th 
Newcomb, F. F., Crocker Bros., New York. Rhenish-Westphalian coal trust 
latlock, W. I... Rand Drill Co., New York. , enue , - 
Caley, Chas. J., Russell & Erwin, New Britain, Conn. Ireland The port and docks board of Dublin will ri 
oe E. C., Wheeling Molding & Foundry Co., Wheeling, ceive bids for construcijing an electric power station 
Pridmore, Henry E., Henry E. Pridmore, Chicago. Japan.—The Japanese navy department proposes thi 
Turnbull, R. E., Henry E. Pridmore, Chicago. " ¢ : 7 ' 
MacDougalt, D., National Meter Co., New York. erection of a briquet (pressed coal) manufacturing plant 
- a J * my Ts . P ) 4 ~ywele ( ° | 
a? Ly x ged a. rac » gmoeea L. on an extensive scale, to utilize the coal dust of the 
ones, J. Sey SVE. . ear t » ave o . . : = 
Perry, Walter, Farrell Foundry & Machine Co., Ansonia, Conn. Yamaguchi mines 
Adamson, Robt., Farrell Foundry & Machine Co., Ansonia, Conn Moric Th. ¢ ania Hid Electr - h 
Beckett, Jas. A., Hoosick, Falls, N. Y. \LeEX1co ic Compania 1dro iectrica queretana as 
Touceda, Enrique, Albany, N..Y. received ac . pr he Mexic - , , 
; » en » “idany, N.. : ; a concession from the lexican Government 
Smith, M. Sheldon, Globe Foundry Co., Portchester, N. ¥ : a Gay toe ign analy on 5 
Schade, G. C., Braddock Machine Mfg. Co., Pittsburg. utilize the Rio de San Juan ce Rio for electric purpos¢ 
Tabor, Harris, Tabor Mfg. Co., Philadelphia. The erecti Pe nd large a ae : 
McCardell, Andrew, Pond Machine & Tool Co., Plainfield, N. J e erection of a Gam and large power station is pre 
Brant, W. J., Chicago Flour Co., Pittsburg. jected. 
West, Tho. D., T. D. West Fdry Co., Sharpsville, Pa r ; . . ; , ‘ 
Davie, Jas., Acme Foundry Co., Brooklyn, N. Y. Norway Styrelsen’s Expeditions-Kontor, in Christia 
Meighan, John A., John A. Meighan, Pittsburg a ’ a ie . . Daal i 
Chapman, Eugene M., Wm. M. Crane Foundry Co., Peekskill, N. \ nia, wants to purchase 1,700 tons of steel rails and oth 
Bowe, Jas. J., Eddy Valve Co., Waterford, N. J. railroad materials 
Fenwinkle, W. A.. Electric Controller & Supply Co., Cleveland ; pon is ; ; 
Gilmour, J., Foundry Equipment, New York. Spain The Junta de Obras del Puerto, at Almeria, wi 
Mumford, E. A., E. Mumford Co., Philadelphia : ; n ' ‘ . rae 
Recline, Goo: Al, ettiees Bree., Bethlehem, Ps. expend $1,000,000 on harbor improvements 
Pettinos, Chas. ine Pettinos Bros., Bethlehem, Pa. Sweden The city of Malmoe is to issue a loan of Sr, 
King, F. W., Corrugated Grinding Wheel Co., Philadelphia ' z 7 hye 
Vanatta, H., J. L. Mott Iron Works, New York. 890,000, to be expended on public works, among which 
Grant Wn Be rie City re Works. Erie — nee a dry dock 500 feet in length. The city of Stockholm 
Fisher, S. H., Harrisburg Foundry & Machine Works, Harrisburg, Pa negotiating a loan of $13,400,000, which is to be spent 
Meeker, David M., Meeker Foundry Co., Newark, N. J ee 
Smith, F., Nelson Valve Co., Philadelphia pudiic improvements 
Perrine, W. A., Abram Cox Stove Co., Philadelphia Switzer] 1—Th ton if Scl | uric] ! 
: o uve she : . = : ' Sw'itzerlans intons of Schwyz and Zurich co 
Everitt, F. C., J. L. Mott Iron Works, New York City ; ie ‘ ee : 
McQuillin, W. S., Colonial Foundry & Machinery Co., South Nor template the construction of work for utilizing the wats 
walk, Conn. . <1 D — | “ee ee 
Folant, W. S., Colonial Foundry & Machinery Co., South Norwalk, of the Sihl River for the creation of ele« energy 
Conn Belgium.—Bids for building a viaduct are invited by 
Martin, Geo. H., Rand Drill Co., Ossining, N. Y. yl : hie’ . cada ent 
Thomas, Chas. H., Associated Foundry Foremen, New York City. the Societé Nationale des Chemins de fer Vicinaux t 
McPhee, H., Eaton Cole & Burnham Co., Bridgeport, Conn Brussels 
Lent, Thos. K., Wm. M. Crane Co., Peekskill, N. Y ; 
Wadsworth, Geo. H., Falls Rivet & Machine Co., Cuyahoga Falls, O Brazil The citv of Nictherov has resolved t inst 
Reese, John, Falls Rivet & Machinery Co., Cuyahoga Falls, O. ’ “ the ; ne 
Brown, Aug. W., Abendroth Bros., Portchester, N. Y electric lighting, and wil build two market halls ans 
Williams, Sidney ! . & B. Bro ‘o ‘liz: ’ , | , 
Melon "E.. Pon RR | tg Ny a oe a public bathing establishment 
Cunningham, W. P., American Bridge Co., Philadelphia. Bulgaria The Government of Bulgaria conte mp! ites 
Young, James, Penna. R. R. Co., Altoona, Pa. , ' rool , , 
Steele, W. O., Bateman Mfg. Co., Grenloch, N. J. the purchase of 5,000 plows for Bulgarian agricultura 
P; rry, W. H., National Meter Co., Brooklyn, N. Y. sociations 
Gorman, J. W., Ridgeway Machine & Tool Co., Ridgeway, Pa ee sa , 
Dorman, Robert, Garwood Machine Co., Garwood, N. J Denmark The city of ¢ ope nhagen conte mplate s build 
Sickels, W. H., A. A. Griffing, Jersey City, N. J ‘ : ; . . . 
Reardon, W. J., Westinghouse Foundry, Pittsburg ing a floating dock for the largest vessels 
Bell, Daniel, Dominion Coal Co., Glace Bay, N. S 
Robeson, J. S., American Glutrose Co., Camden, N. T _ . : = ' 7 
Smith, P. C.. Ingereoll-Sergeant Co.. Haston. Pa. rhe Birdsvoro Steel Foufidry & Machine Co., of Birds 
ae, De rem 4 ge 2 “os ~ nee. + {: boro, Pa., has opened an office at 718 Real Estate Building 
row, JFK , Gener: “lec, o., Schenectady, : cdi : 
McPhee, L., Eaton Cole & Burnham Co., Bridgeport, Conn. Broad & Chestnut streets, Philadelphia, and has placed J 
Kemp, Simon, Molding Sand, Catasauqua. Pa. , . , 5 
Scholl, Geo. P.. The Metal Industry. \ \ P. Warfel in charge Mr. Warfel has re pre sented the con 
Dancer, J. C., General Electric Co., Schenectady, N. Y pany in that section for sometime and has met with great 


Cushing, Geo. H., and Turney, Jas., H. B. Smith Co., Westfield 


Mass. success 
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The Scranton Meeting of the American 
Society of Mechanical Engineers. 





lhe Scranton meeting of June 6-9 was excellently arranged 
ind the accompanying excursions as well as the equally pleas 
urable features of the professional sessions were thoroughly 
enioyable and provided in such lavish measure that some in 
genuity was sential to complete participation A severe 
storm swept over southern New York on the Monday night 
immediately preceding the convention, and the following Tues 
day and Wednesday were given frequent showers of rain 
The remainder of the week was much more favorable to full 
enjoyment of the outdcor program provided for the entet 
tainment of the visitors and quite satisfactory weather condi 
tions prevailed 

TUESDAY’S SESSION. 

At the initial meeting on’ Tuesday evening the meeting was 
“allied to order in the auditorium of the Y. M. C. A. building 
by the chairman of the local committee, William F. Mattes 
He aj gized for the absence of Mayor Connel, of Scranton, 
who had been unable to attend owing to a previous engage 
ment Che committee, however, had obtained in the absence 
of the mayor a fitting substitute in Col. F. L. Hitchcock, of 
the Scranton Board of Trade, who said: “The world is fond 
of men who do thing No one can estimate how much the 
worl indebted to the gentlemen of your profession. | 
imagine that if it were possible for the old heroes of the past 
» arise ind see the great successes of their successors they 
would b itisfied The finest figure, to my mind, in the 
history of the world George Stephenson opening wide the 
throttle of that little locomotive, the Rocket, in the test be 
fore a committee of judges. I would rather have been a 
George Stephenson driving that little locomotive at thirty 
niles per hour over an old-time strap-rail road than any other 

t! ever | 1. In welcoming you members of the 
Amet Society « Mechanical Engineers to our ty let me 
inform you that Sct n is not a city which has behind it 
centuries of a Your society is older than the city in which 
you art sembied. This city is but thirty e years of age 
When it was incorp 1 newspaper neighboring city 
made the remark tl was supremely ridi s that a flag 
station on the Lac road, surrounded by wilderness 
should be incorporated a city. We then had 20,000 in 
habitant In the past twenty-five years we have paved twenty 
four miles of eet 1 have built eighty miles of sewet 
We extend y the glad hand of a vigorous, energeti youth 
ind welcome the bra nen nstituting y¢ ciety. We 
hope your stay will b pleasant on 

i. M. Zehnder, president of the §S t Engineers’ Clul 
extended th greet gs d hi spitality of a young enginee! ! 

et} | offered | hearers hearty welcome 

W. F. Mattes pointed out that the welcome now extended 
\ ’ dh ss tes was not confined to the city of 
Scranton. Mr. Rood, of Hazleton, at one of the committee 
meetings had id ‘This is not a Scranton proposition, it 
$s an anthracit ffair Mr. Mattes continued On .behalf 
f our mmit I extend to you a w me which is as long 

la eep é res of our valley l igh 
is our culm heay Yi re at liberty to fill your p ets with 
iim and your badg \\ fheient prot f 
safety 

Pre J R. J I acknowledging the I 
eception of t said in part “I w I tt 
tort mi eT who vis & Ss city eventet veal 2 
ind we then had t me ch nan of the gen mmmittee 
We ha ry enjoy meeting and | g the same officers 
now WV e iT other meeting which will be fully 
as tory | eting bids fair to be one of the best 





) 


n the history of the society. The tw ndred already regis 
tered are but the vanguard of larger numbers and it is re 
ettable that 1 cannot hear these kindly words of wel 
me 
Scranton a Pioneer. 
[ am reminded that seventeen years ago we were invited t 
itt here the success of the first electric road in the 
United States. We had misgivings about entering an electric 
ir with a good watch, the powerful motors and surrounding 
el pparatus being a possible source of injury to the 
timepiece There we many discussions that day as to 
whether it w d b ife to visit the power house with a 
va vatch. It is interesting at this time to review the 
crude s of the ideas upon electricity even then. There is 
in important tter relative to that test in this city. Just at 
that time we l committee in Boston, my old town, con 
idle g traction systems and they had a leaning to the cable 
Plans were being made for the cable road when the pro 
mote heard of the success of the electric road in Scranton 
ind a 1 result they sent their engineers here to investigate 
the project Upon the of the experts to Boston, the 
surveying corps for the proposed cable road was disbanded 
nd an electric road was planned This was the beginning 
f the great system of electric roads in Boston. During this 
seventeen years we have had the steam turbine, the gas en 
gine d centrifugal pumps commercially developed 
“Your city is one of contrasts. Here you have side by side 
ice mills, silk mills and the great anthracite industry. We 
have every reason to believe this will be one of the most in 
teresting and instructive gatherings of the society. We are 


d in Scranton furthermore e you hav 


eC e in your 
city an institution wh is doing great work in the training 
of young men for machine shops and other industries. I refet 
Q tl International Correspondence Schools In one ma 
hine shop in Providence I am informed that there are two 
hundred men who were pupils of these schools Scranton 
t efore is recognized widely as a great center of education 
nd t useful kind of training 
“In closing let me say that Scranton was the home of a deat 
friend, an apprentice of Mr. Mattes. I refer to Major Loui 
Se 1 He came to Boston and erected the engine de 
b ] D. Leavitt past pres dent of this society Hi 
work South Aft i carried the fame of the American en 
gineer into that country. He was chief engineer of the Rand 
M g Co. and when work was spended owing to the out 
break of war, he org ed an engineer regiment to rebuild 
bridg which had been blown up. He w a man whom 
everyone | red once they had met In him the society 
lost « f nost promising me 1 I shall always 
think the re of Scranton b it was the home of my 
fy l, Louis Seymo 
Prof. Hut t fr the Scranton Club 
d m ty ly lab gener tary f the Scranton 
Ye g M 5 \ ition, ter ng tl e priv 
it tf the me f very thor 
is of the n so that 
f the ent t 1 be ser 
t to the ( é t W erving of much 
t It 1 ms to come 
| | | s had en set 
t I e study of t b 
\ t nsfer of Heat at High Temp ( 
| p k C. Wagne f ‘J Haute, Ind 
1} ) \ l tract by th tar the absence 
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of the author. The paper deals with some experiments made 
several years ago for commercial purposes and the primary 
object of these investigations was to determine the time re 
quired to raise plates of iron and steel to a welding tem- 
perature in an open-hearth regenerative furnace. The samples 
of metal were cut from stock plates used in the manufacture 
of butt weld pipe. The temperature was measured by a Le 
Chatelier thermocouple. A number of tables are submitted 
with the paper. 

Che secretary, in the absence of F. E. Matthews, of New 
York presented an abstract of his paper on a “Standard Unit 
of Refrigeration.” ‘This paper had been considered by the 
society’s committee on refrigeration matters and it was hoped 
that it might have the effect of bringing out further informa 
tion in the discussion. W. D. Ennis, of Everett, Wash., sub 
mitted the following criticism: “In paragraph II, page, 6, 
Mr. Matthews assumes the specific heat of anhydrous liquid 
ammonia between zero and go degrees Fahr. to be 1.2345. 
What is the authority for this value? Von Strombeck (Jour 
Frank. Inst., Dec., 1890) found a mean value of 1.22876 be 


Ludeking and 
Starr (Am. Jour. of Science, III, 45,200) report .886. Profes 


tween 62 degrees and 31 degrees Centrigrade 


sor Wood (Thermodynamics, seventh ed., page 337) deduces 


the value 1.093 at a temperature of 34 degrees Fal 


ir. below 
zero; the same authority gives for the specific heat of the 
liquid at any temperature T degrees Fahr., 1,096 oo12 | 
(Trans. A. S. M. E., X, 645) and, at a later date, 1.12136 

000438 JT (Trans. A. S. M. E., XII, 136) 


.003658 t, in which t is the temperature, 


Ledoux gave the 
formula 1.0058 
Centigrade. In 1897, the late Mr. L. A. Ellean and the writer 
made nine determinations of the specific heat at temperatures 
between zero and 20 degrees Centigrade (Jour. Frank. Inst., 
April, 1898) The values obtained ranged from 983 to 1.056, 
the average being 1.02. ‘The probability of error in this or any 
previous determination is so large that two decimal figures are 
all that can be asserted with precision. It would appear that 
the value of the specific heat varies quite widely with the 
temperature; although so wide a variation as exists between 
the figures of Von Strombeck and Ludeking and Starr seems 
improbable. The value used by Mr. Matthews seems to be 
higher than any that has previously been calculated or deter- 
mined by experiment. ‘The value of the specific heat of the 
liquid is not a large factor in calculations in refrigeration; 
but no correct table of evaporative factors is possible without 
it, especially as its ratio to the latent heat is about double 
that of water to its latent heat, and its variation with the 
temperature is large.” 

A paper on “Ihe Formation of Anchor Ice and Precise Tem 
perature Measurements” by Dr. Howard JT. Barnes, of Mc- 
Gill University, Montreal, Canada, had been presented at one 
It was 


now, in the absence of the author, read in abstract by the sec 


of the monthly meetings of the society in New York 


retary. Jt describes a study of the formation of frazil ice 
An instrument for this work required to be very sensitive to 
heat changes and the one devised for this purpose depended 
upon the change in resistance of platinum wire. It was prob 
ably the most delicate differential instrument yet made. This 
thermometer had a degree which was eight inches long and 
it was practicable: to estimate by this means to the ten 
thousandth part of a degree. The tables given in the paper 
indicate that the margin between the disintegration of the ice 
and the formation of the ice is exceedingly narrow, only a few 
thousandths of a degree 
Centrifugal Pump Development. 

A paper of a high degree of interest, historical and other 
wise, dealt with “Some Types of Centrifugal Pumps” and had 
been prepared by Wm, O. Webber, of Boston, Mass. Mr 
Webber says: 


seventeenth century. Papin, the celebrated French engineer, 


Centrifugal pumps were known as early as the 
designed a centrifugal pump in 1703. Euler brought out a 
pump of this type in 1754. In 1818 a form of centrifugal pump 


fs 
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was brought out in Massachusetts, U. S. A., known as the 
Massachusetts pump. In 1830 a Mr. McCarthy erected a pump 
in the New York navy yard which was credited to have ap 
proached the efficiencies of the present day. In 1846 Andrews 
produced pumps of this type, and about this same time John 
and Henry Gwynne, of England, commenced the manufacture 
of centrifugal pumps as a commercial enterprise. Appold ex 
hibited a model of a centrifugal pump at Birmingham in 1849, 
and at the Crystal Palace Exposition in London in 1851, Ap 
pold’s pumps were an important feature. All of the pumps 
ibove referred to were pumps in which there was a single im 
peller or runner. Some of these pumps had the suction upon 
one side only, and some, like the Massachusetts and Gwynne 
pumps, had double suction inlets or openings on either side of 
the pumps. All of these pumps were made for comparatively 
low lifts and large quantities of water, and were not pro 
ductive of very high efficiencies. From 46 percent to 60 per 
cent seems to have been the best results obtained with pumps 
of this type under heads varying from 4% to 15 ft. Forty 
feet was considered the maximum height at which centrifugal 
pumps could operate efficiently, and Mr. Webber’s experi. 
ments, conducted in 1874, 1875 and 1876, seemed to demon 
strate that the highest efficiency in the single stage pump was 
found at a height of about 32 ft., and a maximum velocity of 


1e discharge orifice of the 


the liquid being pumped through t 
pump of not exceeding 12 ft. per second. In Appold’s ex 
periments he determined that the efficiency mainly depended 
upon the form of the blades in the impeller or vane and the 
shape of the volute or enveloping case, and that the best form 
for the blade was a curve, pointing in the opposite direction 
to that in which the impeller revolved, and for the case, that 
of a spiral tapering type or volute. The first engineer who 


seems to have discovered the value of compounding centrifugal 
pumps—that is, by causing the discharge of one centrifugal 
pump (either integrally formed or simply in close juxtaposi 
tion) to be led into the suction of another similar pump—was 


the celebrated Swiss engineer, Sulzer, of Winterther, Switzer 


land Sulzer was pretty closely followed by A. C. E 
Rateau, of Paris, and John Richards and Byron Jackson, of 
San Francisco, Cal \ll of these pumps were constructed 
originally with the impellers facing in one direction, and the 


1 


onsequent thrust upon the impellers was partially taken up 
by balancing chambers upon the rear of each impeller. This 
form of balancing was further improved in Rateau’s | 

i balancing cylinder at the extreme discharge end of the 


lr 


| water was admitted from the discharg« 


pump shaft, into whi 
orifice of the pump. Rateau further attempted to improve the 
balancing of his pump by constructing inclosed impellers, hav 


] 


I l impellers of smaller diameter 


one of the side plates of th 
than the other, so that the area of the two impeller side plates 
subjected to the discharge pressure from that impeller was 
equal. John Richards also used a balancing piston at the dis 
charge end of the pump, directly connected with the discharge 
pressure, and also attempted to further balance a pump of this 
type by exhausting the air from one side of the impeller and 
forcing air in upon the other side. Sulzer then made the 
greatest step in the balancing of compound pumps by placing 
the impellers back to back in pairs, so that one impeller thrust 
in one direction and the next impeller thrust in the opposit 
direction. The method which he used, however, of conveying 
the liquid being pumped from one impeller to the next r 
quired short, tortuous passages, he utilizing the fixed guides 
in the whirlpool space of the pump to form these cross-over 
passages; also, it is believed, that to Sulzer we are indebted 


for the idea of introducing the guide blade or turbine element 


The author believes that he is the first one to design an 
absolutely balanced compound centrifugal pump, by causing 
the impellers to be placed back to back, but not in pairs serially 
leposed; and in producing results, from the method in which 
he sequentially connects the different impellers, so that both 


the sum and difference of the suction and discharge pressures 
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for milat High Duty Pumping in 1884 
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Pump Possibilities 
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H. H. Suplee had seen these pumping engines in Philadel- 
phia and was shown them by Mr. Cooper. One of the dif- 
ficulties that had seemed at one time quite formidable had been 
the matter of shipment. An old coal car was used and re- 
modeled to carry the load within practicable distance of the 
rails or the bridges of the railroads. In reference to the best 
shape of impellers, a member of the Victorian Society of En- 
gineers, Australia, had made some interesting experiments. 
These had demonstrated that the best form of impeller was 
nearly radial. ‘The investigation was carried on with pumps 
in transparent cases. These were supplied with colored water 
and the action depicted on a screen. The subject was further 
discussed by Messrs. C. R. Rarig, C. C. Wilson, Fred. Ray, 
Rice and Morse. In closing, President Freeman intimated 
that the best turbine had been built by the patternmaker and 
the man of gumption and not by the formulae manufacturer. 
He paid tribute to the value of experiment, the cut and try 
method, and recalled with approval that the first piece of ap 
paratus put into Mr. Webber’s plant at Lowell was a testing 
weir. 

WEDNESDAY MORNING. 

Secretary Hutton made announcement of an engineering 
congress to be held at the Lewis and Clarke Exposition from 
June 17 to July 1 of the present year. This congress will be 
under the auspices of the Pacific, Association of Engineers, this 
comprising the Northwestern Society of Engineers and the 
Technical Society of the Pacific Coast. The American Society 
of Mechanical Engineers will probably be formally represented 
by some member to be designated by the president. C. W. 
Hunt, of the committee on the Union Engineering building, 
made a brief verbal report of progress in reference to the 
twenty-six plans submitted to the committee. The examuina- 
tion had been quite thorough and critical and the members 
of the committee were of opinion that they had secured the 
best work in sight. Especial care had been taken with the 
auditorium, This will seat a thousand people and accommo- 
dation will be provided for consulting rooms, etc., immediately 
adjacent for the benefit of members in attendance at the meet- 
ings. On the 2oth of the present month contractors’ bids will 
be opened and the work promptly begun thereafter. The 
structure will be go ft. deep by 100 ft. front and will have a 
height of 21ro ft. Engravings showing the architectural 
features will be distributed about June 20. 

President Freeman said that the question of locating the 
next spring meeting of the society had already received atten 
tion and at a meeting of the council the day previous, Newell 
Sanders, of Chattanooga, Tenn., had made a convincing argu 
ment for that city. He invited Mr. Sanders to repeat his 
successful effort at this time. That gentlemen was not then 
within hearing but on entering the hall later he genially re- 
sponded to the invitation and submitted anew the claims of 
the South for a convention of this type. The president had 
been to Chattanooga with a sister society and added his cordial 
support to the assertions of southern hospitality and good 
will. 

A Veteran Honored. 

The Council of the Society announced through the presi- 
dent, John R. Freeman, that Charles H. Haswell had been 
elected to honorary membership. Mr. Haswell has passed 
his ninety-sixth birthday and his robust health gives good 
promise for the future. He bids fair to round out the cen- 
tury. H. H. Suplee had picked up at an old book store in 
New York a copy of the first edition of Mr. Haswell’s 
pocket book for engineers. This particular copy had on 
the flyleaf an inscription from its author to “my friend, 
John Erickson.” This was indeed something of a discov- 
ery and Mr. Suplee proposed to present the book to the 
library of the society, It was additionally noteworthy as 
being the published work in 1846 of an author now living. 

Passing to the reading of professional papers, the secre 
tary briefly submitted the gist of a contribution entitled 
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“Microstructure and Frictional Characteristics in Bearing 
Metals,” from Prof. Melvin Price of the University of Ne- 
braska at Lincoln, Neb. This was a consideration of the 
law of variation of the amount of friction with the velocity 
of sliding, other conditions being constant; the theory of 
Charpy and others regarding the function of the hard 
grains and of the plastic ground mass in the microstructure 
of alloys, and the theory of Prof. Goodman relative to the 
effect produced by elements of high atomic volume as dis 
tinguished from the effect of those of low atomic volume 
in bearing alloys. The author presents an extensive in 
vestigation, begun at Columbus University. The author 
submits his work with considerable diffidence as may be 
seen by his own discussion presented at the reading of the 
paper. Prof. Pric¢ hoped that all very positive statements, 
unless they are easily demonstrable by facts, be thought 
of as opinions prompted by experience, but which may 
extend too far, or may seek to apply to some case’ prin 
ciples not applicable thereto, or in short, be in error, In 
every such case he regretted being unable to revise with 
language more reserved. The discussion of the first por 
tion of the paper is merely the outcome of a desire to do 
what he may toward some reconciliation between the work 
of Morin and that of the more recent investigators. The 
work of Morin seems too extensive to be ruthlessly thrown 
aside as it has been by many, especially engineers. For, 
on the other hand, physicists and mechanicians largely ad- 
here to Morin’s results. Such a strife produces in the 
mind of the average engineering student an unentiable but 
inevitable opinion regarding present-day knowledge ol 
friction. None of the measurements taken in the investi 
gation should be regarded as absolute. Similarities and 
dissimilarities among the curves were especially looked 
for, but only ordinary precautions were taken to promote 
that constancy essential to standardization for absolute 
results, Again, only the nature of the stationary rubbing 
member has been taken up, the moving member having 
been the same for all tests, and as nearly constant in con 
dition as has been ordinarily possible. This journal was 
probably not widely different from the average practical 
shaft journal. Nevertheless. much experiment will still 
be necessary before the results, even if standardized, can 
be applied to computations. 
The Modern Theory of Friction. 

Sanford A. Moss, of Lynn, Mass., did not think Prof 
Price correctly stated the modern belief regarding fri 
tional behavior, “The best statement of what seems to 
me to be the modern belief is given by H. F. Moore in a 
thesis presented to Sibley College. Mr. Moore gives three 
kinds of friction: Friction of oily solid on oily solid. Mr 
Moore calls this ‘solid friction.” Morin’s experiments 
probably cover this kind, Friction in which there is a 
complete film of oil between two solids. Then the solids 
are nowhere in contact with each other so that their char 
acter has nothing to do with the matter, but all the action 
depends on the oil. This is called ‘perfect film friction,’ 
and is a matter of hydrodynamics and not of metallurgy 
Professor Osborne Reynolds has treated this matter ex 
tensivelv. To quote Mr. Moore ‘a stage intermediate be 
tween the two above classes, in which there is not a pet 
fect film separating journal and bearing, and yet in which 
the friction is not so great and does not follow the same 
laws as in case one.” Mr. Moore calls this ‘intermediate 
friction.’ All of Mr. Price’s work falls in the third class 
mentioned avove, ‘intermediate friction.’ In intermediate 
friction the matter is to a ereat extent dependent on the 
way oil is supplied, as may be readily imagined. It is 
probably for this reason that there have been such dis 
cordant results obtained by various experimenters, and 
that Mr. Price does not come to any definite conclusion 
Using the figures Mr. Price gives, I find he has had a beat 
ing pressure of about 250 Ib. per sq. in., and an initial rub 
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bing velocity of about 200 ft. per minute These condi 
tions are rather extreme in bearing practice, and if they 
existed in an actual bearing would call for very consider 


rication The bearing pressure is fat 


rreater than that which would permit of perfect film lubri 
catior1 As Mr. r’rice states, his lubrication was far from 
satisfactory, 1 this probably accounts for many vari 
ation In the region in which Mr. Price was working 
the mposition of the metals is only one factor, the 
character of the lubrication being another very important 
consider l ( sister data for the case of interme 
diate friction can only be obtained when there is com 

piet ng of the be ng with oil, so that the bearing 
Sur ces ( Ss I ( Ss pt ssible betwes 1 them { i 


times 
Educational Enterprise in the West. 

Ir Price being at the University of Nebraska led th 
pres t to com t t pproval upon the work dot 
by western institutions f learning Remarkable work 
was | g n the stern universities Vork was 
being e that be other thar great benefit t 


recently mie thie verv prominent physicist I 
the te d ment ed e general doubt in the East re 
garding the | spect satis tory meeting of sci 
tists int West t r gratification the meeting 

, ‘ n t é 1 t hye € ol the best they l 
evel l t the papers presented | 
been sury gly | I’. W. Taylor was pleased to he 
the views of the pres t the status of the work 
< nplis t wes I eves The Pp esent investig l 

P Price was s If | painst ng that it 
deserved nt. H. H. Suplee told the 
high speed it B his had given rise to t 
S e ( friction and the ] be 
cor ‘ 1 by the te Pr Thurston st prior t S 
leat i I rporat ] l his b t n 
n “\ nd lul President Free1 1 was re 
1 | S s ! Mr. Mills experimenta 

~ e tw yi g Chey had f 1 the neces 

sit} et t to me ( tact l t have tl 

S es te: filn A man fa r wit 

‘ <ing transfer paper was 

vare I d y e] l@ the ~ aces peric tly 

cl \ t I t nd was s ent to make a very 

ln té ( oe In the 1 experiments t was |] und 

ma sideral difterenc« [The speaker thought that 

y of the 1 f es lint textbooks were mis 

é g t lie ventured t suggest thes 

he« ; « 4 ; 1 t nm t ther experin ene > 
The Characteristics of Cast Iron. 

\ paper on “Cast Iron Crushing Loads and Mier: 
st t a i { s ted by the i thor, W J Keep, 
Detroit Che ol t he paper was to make more cor 
plete the series tests on cast iron already recorded in 

e transactions of the society The crushing and tensil 
tests we 1 ‘ hy. H{ Di lerichs issistant n fessor of 
experiment engineering. Sibley ( ege, ( ne Univer 
sity. The report microstructure is by Albert Sauveur 
issistant pr! f met ry, Harvard University, and 
proprietor t 1 Testing Labor s. The pl 
tor raphs panying his rep were taken nd 
specimens ¢ thi ( grap boratory 
Harvard University by H. M. Boylsto [he specimens 
for es v prepa! by M Keep Che pape is 
rr P s tal < < \ strated | the « S 

s report, | S says It s d be borne in 
mind ¢ t the ens ‘ R ' ‘ e sub ; | 
‘ ' 1 S ‘ ‘ > were re ‘ t S¢ W | 
were analyze ! t se that were subjected t e phys 
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cal tests. It is not to] 
tomicrographs whi e 1 
structure of the bars act y test 
gest accurately the chen con 
lo try to infer the physica r ch 
samples of cast 1ron trom the st 

t gh cast at the sam« me nd 
tions, would be a very hazardous 
why it is not attempted in this 1 
he was surprised at Prof. Sauveur 


c ( it ie 
pond to the 
they sug 
5 {f these bars 
teristics of 
t ‘ ther samples 

| 

nas the same condi 


| t n. and th 


I at 1s 
K 


‘iT 


ient 


eep said 


He 


and 


many others were under the impression tl samples wer 
ke if castings were made from th ne ladle under the 
same general conditions According the criticism dif 
ferent parts of the same structure so cast might be essen 
tially different Phere was no further ussion of the 
pape 
The Prevention of Smoke. 
Prof. Benjamin, of Cleveland, then presented his paper 
1 smoke abatement, which was given very fully in The 
t Trade k I st week Che professor com 
mented upon paragraphs 21-25 paper touching upon 
the legal side of the question and the possibility of smoke 
suppression by proces t law Judge Kohlsaat of Chi 
cago, had ant iced recently that the question of expens« 
I 1 nothing t d with the cas¢ ihe cost of putting in 
1 ¢ pment for smoke prevention gave no one the right 
to continu nuisance It it cost e sum of $25,000 that 
vas not a sufhcient objection. John T. Hawkins, of Bos 
ton, did not find s ent data in t paper regarding fu 
ved by the I luct n I me¢ stokers He had 
conducted in 1880 a series of experiments in conjunction 
with the ate Pheron Skee t letermine the Pp ssibility 
f burning bitun s coal of the va is grades in a 
boiler fur1 e practi y witl t producing smoke, and 


secondly what was the actual s due to the production 
f smoke only her condit s being equal his boiler 
setting permitted of very gradual and practically continu 
ous firing by ! with equally g 1 means of regulating 
the r supp It was f id practicable to continuously 
burn either of the brands of bituminous coals to be had at 
the time ibs tely witl t sl ( It was als found 
possible, by varying the method of firing and the air sup 
ply to p! | SY any degre¢ ~ kiness desired at 
the t p tne « I ey Un f tl objects being to de 
termine the \y e of consumed o1 icombined carbon 
constituting the smoke proper, the results from the two 
methods of firing—s ky and smokeless—were carefully 
mmpare l and t was ! nd tha s between the most 
smoky 1 abs tely smokeless firing the loss never ex 
ceeded ¢ 7 | e pt nt M t I Ss ler engineer 
will remember when trav g years ag t ght on Hud 
son river st er burning e coal in their tut 
naces, the mort ess entertainit ght of a voluminous 
nd conti: s blue flame at ps of the chimneys 
which I \ t it t, ki ( f n the in mpiete 
combustio1 he fur es ving ge volumes of CO 
to take up at > Pp t the adait tom ort U necessary 
t perfect the « bust ! 1d estab ig a sé ndary 
I ic¢ is 1t were t the <« ney t » while ill this 
S d have bee iplished be Doubth fur 
naces burning bitu s coal sit tions may ob 
‘ reg ¢ f ke. \ er he ' 
ss of e | ent the ( te e wit 
Py Benjamir the gene! vy, except the met 
bate ent I be ny ! t rc pront 
to the owner t { t ever profitable it may be t 
e community l é t that e mere abat t 
- k es ’ V . " ’ , ’ 

‘ fuel. b e there u d hy , , eit 
Pitts! R . j — he 7 evs bu 
I \ yst ~ efiect periect 
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combustion of bituminous coal, or produce the most ec: 
nomical results, must at the same time effect the abatement 
of smoke; nor is there any question that mechanical stokers 
are now among the best means to that end; and certainly 
no one can at this late day fail to be convinced that for 
such large plants as admit of the application of mechan- 
ical stokers, a smoky chimney has no excuse. If the 
Vienna engineers could so effectively avoid smoky fur 
naces as is described by G. C. Henning (Transactions, Vol 
24, p. 323), we American engineers should not balk at 
such a problem Aside, however, from such extensive 
plants as permit of or warrant the use of mechanical 
stokers, there are a thousand and one smaller plants of 
an infinite variety, down to the heating apparatus of 
private houses, which offer an inviting field for the in- 
ventor in some contrivance, arrangement or attachment 
which shall insure smokeless furnaces under the kind of 
management which is necessarily inseparable from such 
cases. For as Professor Benjamin well says: ‘Just as 
anthracite coal becomes more scarce and its price in 
creases, just so surely will its place be taken by the 
cheaper and more abundant fuel.’’ 
A Solution to the Smoke Problem. 

A. Bement, of Chicago, thought that the paper, lik« 
many others, treats the problem in a general manner and 
fails to offer a definite solution for any particular case or 
condition. Every one of the schemes mentioned or 
recommended is in some cases producing smoke and doing 
so with the best obtainable manipulation. It is necessary 


to realize the fact that broadly speaking there are no 


smokeless furnaces or stokers manufactured for sale \ 
well intending purchaser may buy the best available ap 
paratus which with a certain superior grade of coal and 
careful manipulation may produce a smokeless condition 


but he ma-- not be able to afford the cost of such superi 
fuel. or to command the required careful manipulation 
Mr. Bement assumed a definite case for solution and 
took that of the water tube boiler with horizontal in 
clined tubes. This type was selected for two reasons: 
first, it is one which by all means, of itself, causes the 
largest smoke production; and second, it offers the best 
opportunity for application of smokeless apparatus in 
mbustible an 


series with it. If a thorough mixture of 
uir could be effected at the grate or in the fuel bed, or 

it could be attained a few inches above the fuel bed, then 
the desired result would be immediately secured, but 

such idea! performance is unattainable, and if it was, must 
be largely disturbed when ashes are removed, something 
other than a plain grate should be used. This leads to the 
consideration of a stoker machine which, if fulfilling re 
quirements, must nerform two functions; first, continuous 
7 


inution of 


and uniform supply of fuel and consequent ev 
combustible, as well as similar removal of ash. Second, 
effect a com 


plete mixture of gases at the fire. It is ap 
parent that this first requirement is unattainable with any 


o 1 


form of sloping grate or underfeed device, or, in fact, wit 


ing? stationary or semi-stationary form of grate; therefor 
it is not necessary to determine whether these devices wil 
fulfill the second function, that of complete mixture at th« 
fire, especially so, because this may be determined wit 
the next form of stoker to be examined, which is the 
chain grate, an apparatus which fulfills the first require 
ment in an ideal manner, but which, like all general forms 
of stokers, receives its fuel at one end of the grate, t 
which point evolution of the coal gas occurs in a narrow 
zone, and that the fulfillment of the second requirement, 
that of mixture of the gases, does not occur, may be 
readily observed at the chimney top. Thus, following the 
stoker throughout its various forms to its most perfect 
type, that of the chain grate, we find it finally to be a 
failure as far as complete solution is concerned, becaus 
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it does not cause sufficient mixture of gases with the air 


which is present. This final and important requirement 


which the stoker fails to fulfill, that of effecting mixture 
of the gases, may be secured by locating a furnace bs 


tween the stoxer and boiler of such capacity that there 
will be opportunity for mixture to occur before the boiler 
surface is reached. Such furnace may be easily produced 
by covering the tubes of the bottom row of t 
a refractory tile, which extends from the front to about 
five feet from the back end of the boiler. The presence 
of this tile furnace roof requires, of course, that the gases 
enter among the tubes at the back of the boiler. ‘Lhes« 
conclusions lead to an apparatus which is smoke proof if 
the furnace is that of a length of from sixteen to eighteen 
feet, measuring from the point of entrance of the fuel to 
the exit, and this is the only form of apparatus which p1 


duces smokeless combustion of itself independent of its 


manipulation Mr. Bement was of course aware that 
chain grates served with expensive washed coal or spe 
cially sized coal, or operated with a very thin fire, often 
produce but very little smoke, but the combination he de 
scribed would produce a sn eless result when using the 
fuel that the stoker is usually sold to burn, and does s 
with that thickness of fire which gives the best economic 
result in steam made per unit of fuel, and which at the 
same time also makes the most smoke at the fire. The 
first example of this combination was produced some 
years ago by the Chicag Ed n ( by ting this 
form of furnace 1 wen wat tube boilers and chain 
grate stokers, which were already at the time in s 

with the result t t He Safety Boiler ¢ ted 
his forn 6 af ts boilers and the 1 ‘ ‘ 
taching this elet has | extended ft 
othe cin ' , ‘ hw cor differ es kere \ 
chaser ther , buv a boiles . tem elemer 
from one maker rat toker f the 
ind in this y obtain a s1 é S yf tus I think 
that Profe r Benjar verrat the D 
public sentiment favorit smoke prevent 
many people who are doing as well as they vith t 
imperfect apparatus at their dispos many of ’ 
ad splacs 1 one 1 ' ' +1 wit dl 1 , 4 
thereby Als thers » | e p sed be | 
the n rket ; led nd which n 1 cer ec - 
thev cannot ston it Ac 1 tter ict s f 1) tice 
f the engineers vw design a os + /p — ‘ 
s not keeping up ft the pace set by - d t t 
peratives An it rence the naner el a” mrerted 
which 1s, that « to tl mall opening in the chain 
rrate 1 strong d t 1s necessa Now 1 < rate 
stoker cannot operate witl trong suction draft on 
L¢ mnt r exe ss ‘ IT é 1 thr g ; ‘ 1 } pe 
ind t} cnn] mit 1 + ¢ 1) f ‘ j Ts | ! 
draft. « i! cont une al ten nercet ‘ lo 
amount of moisture, has burned at the rate of 60 Ib. pe 
sq. ft. of grate per | Such coal s necessarily of 
very favorab re, but this shows | mucel can { 
through these ST »1] open escnect \ + ‘ < a sch 
1s 100 per ent in excess | } ve 7} d t} t the "nt 
opening through differen rat has but little effect on 
the am nt the <¢ il burned S t 1c ed 
but that the condition of the al had hac am cones 
fluence An t tt that uld be 1 ned. is that 
chain grate fires may be 1 t S| 1 demands 
regular nd irre 1] { f | d s f d in electt 
generating stations the peration fire nd 
stokers is properly managed 

The Conditions of Smoke Prevention 
George H. Barrus, of Boston, pointed out tl tl t 
f the stoker is often one-half that of the boiler itse 
facture biect to tl Idition \. J. Herschmant 
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of New York, had found that 450 h. p. could be managed The secretary 5 bstract t Note on Et 
by one fireman with either hard or soft coal Ambrose ficiency of Steam Generating Appa s,”’ by A. Bement 
Swasey as one of the “guilty manufacturers of Cleveland of Chicago. This appeared in The j Trade Review t 
had done something to eclipse the sun in that city.” He week. It was discussed by A. A. Cary, of New York, wit 
could speak warmly of the work accomplished by Prof due consideration of the combined and separate efi 
Benjamin, He had found it beneficial to give the engineer ciencies of boiler and furnace This was practically 


to understand tl 


at his position depended upon the condi- continuation of the argument presented by Mr. Cary at 
tion at the top of the smoke stack. He thought that car the last meeting of the society in answer to Mr. Bement 
ful hand fring could approximate the work of the m« previous paper Prof. Wm. Kent, of Syracuse, N. \¥ 
chanical stoker. Max H. Miner, of New York, in con asked the privilege of contributing some discussion to the 
menting upon the task of firing a locomotive said that 150 Transactions which | would prepare later In further 
shovelfuls were thrown into the furnace to the half hour comment upon furnace considerations he was reminded 
in a case cited. There seemed to be an opportunity for the familiar “before and after” principlk He had mad 
the mechanical stoker which would permit the handling some tests with Prof. ¢ 


of fuel on the iocomotive with little opening of the door trivance to improve boiler: efficiencies The test showed 


Some general discussion followed in reference to the pos that there was a gain of 22 percent but that gain was 
sible saving with the use of the stoker. Several members ridiculous It had nothing to do with the special devic« 
had found rather disappointing results but all agreed that applied to the boiler and really meant that other changes 
where the labor cost was high the stoker was advisable then made had greatly altered the general conditions from 


One speaker knew that the boilers at the postoffice in New very bad to good. He was of opinion that boiler economy 
York were run on poor fuel but gave forth no smoke and had not improved and did not believe that the Galloway 


he would like to know something of their equipment record at the Centennial Exposition had been surpassed 


lwo other members with offices in the neighborhood were Mr. Bement’s second paper “Performance of a Super 
equally certain that the boilers in question not only sent heater” will be printed in The Jron We Review 
out a good allowance of smoke but distributed a generous Steam Driven Valves. 
supply of ashes in the vicinity. This discrepancy in ex A description of a steam actuated valve gear by W. H 
pert testimony was promptly discounted by an agreement ( ier, of Jackson, Tenn., related t 14 X 30 engine 
that @ great deal depended on the location f the ob running 100 revolutions per minute, developing from 8o 
server's office Mr. Freeman said it devolved upon the t 120 h. p This has been in operation ten hours pet 
members to « y on a cam n of education. He was day f the pa months in the 7 er plant of the 
on the visitors to England with the &9’ers and ther: Souths ngine & Boiler Worl Aside from simplicity 
rned that in one the ties an obs ry stat l f ¢ t tion and eased ¢ my due to hi rot 
n ver and on a first offense he called up t ffende: t speed 11 mum clearance, t f wing advan 
d on SCC 1 offense e called him s e more H] tac ’ ‘ ed Perfect d bution f stean i 
understs dt t t p es here where the reg t ns we! 1! ement r \ ( t ] if Tt 5 ( t tt 
somewhat strict the burning t interior tue was dor vil ler ¢ trol of wove t m1 id to fu 
fter dark In a city ke some in this country, that ob rok nd \ ble compres ! ( er regula } 
server ild need S¢ ( t nd keep t work durin ‘ r has ) telv 1 work t Dp m. but merely 
the night Pr Benjamin did t se ny my es point of cut-off N i e is necessary 
mechani stokers th high priced f In answer t t eed mit is gove ag ty « s n 
question about the improvement of « 5 ¥ East | ' r ; make 
said that he did know tl al be e wors sy } telv it ble f t ‘ ( 


manutacturers a 11 were the typ Mir SV ] ‘ ‘ St | ‘ ‘ being ted by 
! r si . I \ 1 b pist ced ' Eng versible, may be 1 le t 
He acknowledged the codperation of the trunk 1 , eith tion, ot stopped by means 

tering Cleveland, it was extremely cordia sliding key A valve eg r in which it 1s impossible to get 


WEDNESDAY EVENING SESSION. valves out of adjustment \ more economical valve gear 


The paper by A. S. Mann, of Schenectady, N. Y., “Car doing y with friction and weight of releasing a 


1 steam Turbine he Started in an Emerg vy OO) | 1 rocker ‘ ‘ { - teat I 
t n Re pt ting Engine f the Same Powe s pist be sed expansively 
nm this isan 7 7 jn | ; na , | FM. R I N. ¥ f 1 the des t 
that the nsw very much in tl iffirmativ« R. H t né yu the writ t 
Lice ot Ly } Mass 1 the tacts given ! t t | [ T fz T t Y T hed the trippi 
we 4 —— she « h treatment t — ‘ ‘ , . 7 , 
can be subjected Chere was no reas y t turb bir ! It ertain fro 
( d 1 t bye T t Ss 7 ner letiy ely In ‘ | Di té¢ ] | ! ' | rt the va bh 
iS 4 etnr ry » the < ry ft «ft * ¢ hinecs thic \ | 1 hl de ib \ r ‘ he < 1 rele 
Secretary Hutton iS prompted t ‘ | t t ( y speakis t 1 see a distinct 
sta ng f the engines f tl} vesels 1 ] the N { t : ed 
German | yd pier t the time f tl t Son t H H » n 1 ny t membe et 








case in Chicag hist ‘ ‘ the b Aid + cet ‘ ne ‘ hited t ‘ A n Instit Fair 
from the pier in tit It s a Government ves l 1871 A I \ t that the re teat 
the officer in cl ge expla ned the situat i by s ng t ed \ I ln col ‘ l © Vv the 
in such cases it was necessary to advertise for bids. H. H tendency t eak t that probable th t 
Suples intimated that the boat mentioned by Prof. Hutto engine I v described 

was the Kaiser Wilhelm der Grosse. He expected to get THURSDAY MORNING SESSION 

some further information and would present this for the The first paper on the programme was entitled N 
/ransactions of the society n H d ‘ VM hine Scre ’'bw HH. G. Reist f Sche 
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nectady, N. Y. 
Trade Review. L. D. Burlingame, of Providence, R. I, 
gave a description of another style of machine screw head 
with flat top and rounded corners, This seemed prefer- 
able to those exhibited in either Fig. 1 or 2 of the paper. 
It was not illustrated in the paper but would take the 
place of two of the styles shown. This screw head had 
been worked out at the Brown & Sharpe Mfg. Co.’s works 
and the formula for the head was 1% times the diameter 
of the screw ,lus 1-16 in. The formula given in the paper 
would seem to make the heads too large in proportion to 
the threaded portion in the case of the larger sizes. He 
thought there might be some room for a standard for 


This‘is in the present issue of The /Jron 


thickness of head also. 
The Creeping of Belts. 

“Belt Creep,” a paper by Wm. W. Bird, of Worcester, 
Mass., followed and is an attempt to determine the amount of 
slip in belts and the allowance that should be made for it. The 
author finds that the minimum amount of slip in a belt trans- 
mitting power from one pulley to another is a question of 
creep for it is possible to have belts large enough so that 
with proper tensions there will be no regular slip. With a 
difference in tension on the two sides and elasticity in the belt, 
creep is bound to take place. He exhibited a model for show- 
ing creep in belts and his paper has several tables and dia- 
grams detailing experiments made in the testing laboratory 
of the Worcester Polytechnic Institute. He says in conclu- 
sion, that the creep for the common leather belt running under 
ordinary conditions should not exceed one percent. While 
this is sometimes called legitimate slip, it is an actual loss of 
power and can not be avoided by belt tighteners or patent 
pulley coverings. George H. Barrus, of Boston, Mass., desired 
further information on the question, particularly the behavior 
of the beit when the pulleys were of different sizes. Did the 
term diameter as used by the author mean the diameter of the 
pulley rim or the diameter taken at some point in the thick- 
ness of the belt? He also wished to learn whether experi- 
ments had been made on pulleys of different sizes. In the 
absence of the author, answers to these questions, propounded 
by letter, were not forthcoming. There was no further dis- 
cussion, 

“The Function of Laboratory Courses in the Curriculum of 
Engineering Schools,” by Charles E. Lucke, of New York, 
found much favor and received lengthy discussion by Hugo 
Diemer, of Indianapolis, A. Bement, of Chicago, and others 
It is Jargely a considération of the course of instruction used 
at Columbia University, where the author has charge of the 
experimental laboratory. It is in brief, as Secretary Hutton 
irreverently said, “An attempt to get away from the cook book 
method.” Arthur L. Williston, of the Pratt Institute, Brook- 
lyn, commended the paper highly. Prof. Jacobus, of the 
Stevens Institute, Hoboken, N. J., gave a description of his 
methods and the change in practice. He was in favor of de 
veloping the student’s powers of initiative and believed in 
system but not too much of it. H. H. Suplee had met Prof. 
Unwin two years ago and that authority had expressed the 
belief that systematizing and codifying were carried too far 
with students. Mr. Suplee called attention to the magnificent 
engineering schools on the continent. There the professors 
used their laboratories for research work and this original 
work could be carried on to the advantage of of the students 
and the college and would add to the fame of the university it 
self. He particularly mentioned the laboratory work of Prof 
Stodola and the school equipment at Charlottenburg and 
Munich. 

A paper by E. N. Trump, of Syracuse, N. Y., on “Con- 
tinuous Measuring and Mixing of Powdered Materials in Ac- 
” 


curate Proportions,” was read but not discussed 


Rear Admiral Melville, of Philadelphia, had a paper on 
“Epochs in Marine Engineering.” This had been presented 
at one of the monthly meetings in New York. It received 


TRADE REVIEW 





June 15, 1905 


some discussion by John T. Hawkins, of Boston, and A. 
Bement, of Chicago. These will be given at some length 
later. 
The Abatement of Vibration. 

“Counterweights for Large Engines,” by Prof. D. S. Jacobus, 
of Hoboken, N. J., had been postponed from the program of 
the evening previous at the request of the author. It is given 
in the present issue of The Jron Trade Review. Fred N. 
Bushnell, who was associated with Prof. Jacobus in the work 
described in the latter’s paper, submitted the following: 

“The methods described in this paper for lessening the vibra 
tion of the engines are of great interest and value to engineers 
who have to do with the installation of machinery where the 
nature of the soil is such that it is impossible to get absolutely 
rigid foundations within commercial limits of cost. The con 
ditions in Providence are such as exist in many other cities 
where large areas of land along the water fronts have been 
made by filling in with gravel, cinders and miscellaneous 
refuse, and a more extended description of the underlying 
earth strata and the character of the sub-structure in this cas« 
may be of interest 

“The Manchester Street power station is situated upon the 
westerly side of the Providence river, with its easterly end 
about fifty feet from the harbor line. Originally this site was 
covered with water, but some years ago it was filled in to 
about elevation = 2bove mean high water. Before preparing 
the plans for the foundations, a number of borings were made 
within the area to be occupied, and the nature and average 
depth of the earth strata were ascertained to be as follows: 
Sand, gravel and cinders (filling), 13 ft.; silt, 28 ft.; sand, 
gravel and a little clay, 4 ft.; very fine sand and a little clay, 
25 ft. Underlying all of the above was a deep bed of clay, 
sand and gravel. 

Features of the Foundation. 
“The conditions revealed by these borings indicated that it 


1 
} 


would not be advisable to carry the foundations down to the 
solid sub-stratum on account of the cost, and it was therefore de 
cided to build a pile and concrete sub-structure of ample 
strength for the loads to be imposed, and to provide as far as 
possible against vibration by enclosing it within a heavy sheet 
piling cofferdam which would present a large bearing surface 
to the surrounding earth. While it was hoped that this form 
of construction would prevent objectionable movement of the 
building, it was realized that the resisting power of the earth 
could not be determined with absolute certainty, and in decid 
ing upon the plans, the possibility of having to take some meas- 
ures later on to lessen the horizontal shaking forces in the en- 
gines received proper consideration. The sheet-piling coffer 
dam was made of 6-in. Georgia pine, driven to a depth of 
forty feet below mean high water. It enclosed the entire area 
of the building, approximately 33,500 sq. ft. This cofferdam, 
in addition to providing against vibration of the building, was 
also intended to exclude all water from the enclosure during 
the progress of the work. Within this area 5,475 spruce and 
chestnut piles were driven, space 30 in. from center to center, 
excepting under the steei columns and the chimney, where they 
were spaced on 24-in. centers. The longest of these piles was 
driven to a depth of 63 ft. below mean high water, and their 
average length was 51 ft. No pile was allowed to be driven 
which was jess than six inches in diameter at the tip. The 
pile cut-off under the chimney was at eleyation-7, and under 
the rest of the building at elevation -2. The earth was exca 
vated to a depth of about one foot below the pile cut-off, and a 
hed of Portland cement concrete was laid around and on top 
of the piles to elevation 2, covering the entire area enclosed by 
the sheet-piling cofferdam [his work constitutes the sub 
structure supporting the building walls, chimney, foundations 
for engines, boiiers, etc. The pressure of the earth on the out 
side surfaces of the sheet-piling cofferdam, however, did not 
prove to be quite sufficient to hold the structure against the 
shaking forces in the engines, and it was decided to investi- 
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gate the nature of these forces and to apply such remedies as 
were necessary. Professor Jacobus’ paper fully describes the 
ingenious instrument which he devised to accurately measure 
the vibrations, and also thé methods employed to determine the 
proper counterweights to apply to the disc-cranks and fly- 


wheels to correct it. In practice the results obtained from the 


application of these counter-weights have been all that could 
be desired. We were a little afraid that the heavy counter 
hts on the revolving fields of the A.C. generators might 
cause some trouble in synchronizing these machines, but we 
find that this is not the case, as they couple together easily 
with the counterweights in any relative position. While there 
is a somewhat greater interchange of current between these 
machines with the counterweights quartering or opposed than 
when in exact step, as was to be expected, this is not sufficient 
to cause the generators to get out of step or to produce any 
perceptible influence on the line 

“Notwithstanding the large size of these horizontal engines 
and their high rotative speeds, since the application of the 
counterweights they have run very smoothly and with no more 
attention than is usually required by slower running machines 
The present movement of the building (.004 in.) with the coun 


terweights of all three horizontal engines running together is 


‘It is interesting to observe in connection with this subject 
that the cost of applying the uunterweights was only about 
two and one-half percent of the estimated cost of carrying the 


“One of the most serious and intricate problems requiring 
the services of the expert engineer is that of vibratory forc« 
these forces are so varied and of such common occurrence, 
wl their results at difficult to predict in ad\ e, that it 
s impossible to provide for them or to formulate any law 
which shall cover them. In my opinion, the writer of this 
paper is to be congratulated on solving the problem he has 
( ned with so little experiment, since it is sometimes a st 
int ssible to even trace the « e of such a diff Ity Li 

ess attend t on ti c! wes described indicate the « 
rectness of the diagnosis of the case, which might have r 
juired a long continued course of experiment determine 


the root of the diffic uty 


I remember being called in consultation on a somewhat sim- 
lar case at Wheeling, W. Va., where one particular engine al 
ways caused vibrations of doors and windows over a block 
iway from the power | e, while in one case a high, cl 
board fence perceptibly vibrated. No other engine made any 
= ch i eft t 1 y yf eT { {’ le I Ni! ng \\ tl ‘ { 
caused a ce n of t rat In this case the vibration 
was transmitted through the ai: 1d all that was needed w 

] uff ron tl ( h st \ eX tiy Similar case occul 1 
Allegheny, Pa nd neithe se was the exhaust powerful 
enough to be objectionable to the neighborhood, except in tl 


matter of vibration 
The Oscillation of the Sky Scraper. 


“We are all aware of the occasional vibration of office build 


rs by steam plants, so that most builders carefully carry 
piping from the f d 1, with as little contact with the wa 
S p ssib! In one ¢ S< of th S nature very lisag eC Ss 
ration was felt on one floor midway of the rest and non 
wh tevet t t! othe fly rs 

Che papet exceedingly interesting th its descriptio 
t causes and the cure of the t ble, but it seems to me the 
ounterw cht snou d | iV ded I ts b l e tne ¢ r 
weight ili the recipro 1g parts, since t ent hor 


tal component of the disturbing forces was to be balance: 
and this would call for an even larger weight.’ 

George H. Barrus, of Boston, Mass., congratulated the pr¢ 
fessor on his courage in applying these heavy counterweights 


tor use at such speeds Che author had done much good in 
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frankly setting forth his work and these accounts of expe 
rience were great benefit to engineers engaged in similar prac- 
tice. In reply, Prof. Jacobus acknowledged the enterprise of 
Mr. Bushnell in carrying out his suggestions. Mr. Bushnell 
designed the counterweights and applied them. Regarding the 
heating of the engine journals, about which some inquiry had 
been made, he had found them of ample size and had had no 
trouble. In making this change of the engines he had simply 
rought about an alteration from the horizontal components to 
those found in vertical engines, the forces tending to transla- 
tion of the machine had been brought into vertical action. It 
had not been convenient to fully counterbalance the engines 
there were electrical conditions to be met and the result 
was a practical compromise. Prof. Hutton gave with much 
humor an interesting account of an investigation made in con- 
junction with Prof. Denton. This was in reference to the 
ibration occasioned by a logwood chopping machine in New 
York. He had found that considerable vibration was con 
ducted by the air and that a high board fence or similar ob- 
stacles were sufficient to lessen the annoyance. The tall office 
building had brought to light a number of peculiarities akin 
to those of a lin The third, fifth and ninth stories, for 





ht and the second, fourth and eighth are all 
vrong for nfort In answer to Mr. Oberlin Smith, of 


Bridgeton, N. J., the professor said the trick with the steam 


turbine was to run with the door of the engine room equipped 
h weat rips 
Fulton Celebration. 
re will be a ntennial celebration of Robert Fulton's 


farn exploit on the Hudson River, to be held in New York 


1907, and it was decided to participate in the anniversary. 
New S ! f Chattanooga, Tenn., took occasion to re 
d the members that 1915 would be the semi-centennial an 


ry of the close of the Civil War Che Government will 


rect a memoria! arch that will doubtless rival the arch of 

ph at Paris and Chattanooga will hold a Peace Exposi- 

e ] sition at St. Louis followed the Exposition at 

{ ) eve yca d that interval would elaps« before 
ti Xp I h $s city came 1 be ng 

proces gs th eri ited d the convention ad 


I d included visits to the plant of the 

Co., maker f stokers, grates and steam 

vers, and the Pine Brook breaker, which has a capacity of 

000 tol prepa | coal per day The depth of the shaft is 

300 ft and t distance from the surface to the top of the 

wer is 190 ft. There are four electric locomotives 

1 tw W be added shortly. About 1,000 

ne re employed in the mine and breaker. The International 

det Schools, which employs in Scranton 1,200 

peo] d has with field force some 3,000 employes, 
fer ) course vering all branches of engineering 
It 1 enrolled nearly 800,000 student [he printery 

f gest in the United States and is 
driven and aut itically operated 

iF lect lly controlled automatic presses; 

press, printing 100 envelopes a minute; the Monotype 

hich sets and casts 4,500 letters an hour, and many 

ine he Allis-Chalmers’ plant in Scran 

hoisting engines, Corliss engines 

electric generating purposes, mining machinery 

r machinery.. A portion of this shop is equipped with 
connected electrically driven machine tools, and the re 

r of the pment is driven by means of line shafts 

m motor It forms an interesting comparison between 

two systems Che erecting shop was constructed especially 
the purpose of erecting large engines, and a steeple com- 


pound blowing engine for the Lackawanna Steel Co., having 


steam cylinders 46 x 86 x 60 in., and air cylinders 84 x 84 x 
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60 in. was seen in course of erection. About 600 men are em 
ployed. 

On Thursday a special train furnished by the Delaware, 
Lackawanna and Western Railroad left fot the new car shops, 
Hampton central boiler plant, power plant and water hoist of 
the Lackawanna Co., and on Friday another special train left 
for brief inspection of the Laurel Line power house and thence 
to Wiikes-Barre Here was the Vulcan Iron Works, making 
hoisting engines, light locomotives and a general line of min- 
ing machinery; the No. 5 colliery of the Lehigh & Wilkes 
Barre Coal Co.; the Hiazard Mfg. Co.. maker of cable and 
rope for haulage as well as electrical purposes; and the Shel 
don Axle Works, manufacturing springs and axles for 
vehicles. 

There was a reception to the ladies of the party by Mrs. J 
Benjamin Dimmick, and pleasant drives during the week to 
Lake Scranton and other points of note were provided by way 
of special cars and automobiles. 

Thursday evening the local members of the American So 
ciety of Mechanical Engineers, together with the Scranton 
Engineers’ Club, the board of trade and the citizens of Scran 
ton, tendered a reception to the officers, members and ladies 
of the society, at the Scranton Bicycle Club. This function 


was also of most gratifying character 


Members in Attendance. 


John R. Freeman, president A. S. M. E., Providence, R. I. 
Frederick R. Hutton, secretary A. S. M.-E., New York. 

Francis W. Hoadley, cashier A. S. M. E., New York. 

Louis A. Gillet, assistant to secretary A. S. M. E., New York 

Wm. F. Mattes, Cons. Eng., Scranton, Pa. 

Rufus J. Foster, vice president International Text Book Co., Scrar 
ton, Pa. 

A. B. Clemens, Intern’! Corres. Schools, Scranton, Pa. 

I. McC. Bean, Engr. and Contractor, Scranton, Pa. 

Douglas Bunting, Chief Engr. Lehigh & Wilkes-Barre Coal Co., Wilkes 
Barre, Pa. 

Nelson Crawford Durand, Asst. Mgr. International Text Book ( 
Scranton, Pa. 

Orla K. Harlan, Asst. M. E. Del., Lack. & West. Ry., Scranton, la 
John J. Harris, M. E., Board of Education, Scranton, Pa 
Edwin H. Jones, Pres. and Gen’l Mgr. Vulcan Iron Works, Wilkes 
Samuel T. Nicholson, Sec’y Vulcan Iron Works, Wilkes-Barre, Pa 
Robert V. Norris, Cons. Engr., Wilkes-Barre, Pa. 

Emery Hulbert Powell, M. E., Intern’! Corres. School, Scranton, Pa 

Vernon H. Rood, V. P. and Mgr. Jeanesville Iron Works Co., Haze 
ton, Pa. 

Chas. Andrew Straw, M. E., Lehigh Valley Coal Co., Wilkes-Barre, Pa 

Samuel D. Warriner, Gen'l Mer. Lehigh Valley Coal Co., Wilkes 
tarre, Pa 

Henry Webber, M. E., Finch Mfg. Co., Scranton, Pa 

C. A. Delaney, Scranton, Pa. 

A. B. Dunning, chairman, Scranton, Pa. 

J. W. Fowler, Scranton, Pa 

F. W. Gerecke, Scranton, P: 
G. T. Gwilliam, Scrantcn, Pa 

H. E. Gilpin, Scranton, Pa. 

H. R. Gough, Scranton, Pa 

F. B. Hamilton, Scranton, Pa 

N. H. Hiller, V. P. and Treas. Carbondale Machine Co., Carbondalk 
Ta 

W. W. Inglis, Scranton, Pa. 

Henry Jifkins, Scranton, Pa. 

J. D. Jones, Scranton, Pa. 

A. C. LaMonte, Scranton, Pa. 

A. E. Lister, Scranton, Pa 

William Lloyd, Scranton, Pa 

William McClave, Scranton, Pa 

R. F. McKenna, Scranton, Pa. 

W. M. Marple, Scranton, Pa 

R. H. Nicholson, Scranton, Pa. 
Charles C. Rose, Scranton, Pa 

G. Sanderson, Scranton, Pa 

Worthington Scranton, Scranton, 

Charles Seamans, Scranton, Pa 

James G. Shepard, Scranton, Pa 
E. M. Stack, Scranton, Pa. 

H. H. Stoek, Scranton, Pa., chairman 

George T. Thomas, Scranton, Pa. 

A. P. Trautwein, Pres. Carbondale Machine Co., Carbondale, Pa 

R. B. Vaughn, Scranton, Pa. 

H. M. Warren, Scranton, Pa 

FE. M. Zehnder, Scranton, Pa 

Tl. W. Paul, Supt. Pittsburgh Writing Machine Co., Kittanning, Pa 

W. W. Nichols, Diamond Drill & Mach. Co., Birdsboro, Pa 

C. H. Benjamin, Cleveland 

Robert S. smd Sec’y New Britain Mach. Co., New Britain, C 

H. L. Aldrich, Marine Engineering, New York 

Charles D. Montague, Cold Spring, N. Y. 

John M. B. Scheele, 126 Liberty street, New York 

. S. Louer, Western Mer. Engineering Record, Chicago 

Fred Nolde, Sales Mer., Power Dept Philadelphia District. All 
Chalmers Co., Philadelphia. 

George A. Bulinger, Dayton, O 

Thomas A. Wright, Wilkes-Barre, P 

C. E. Tobey, Scranton, Pa 

Robert I. Clegg, The Iron Trade Review, Cleveland 

Thomas Hill, Supt. Quincy Eng. Works, Quincy, II! 

Allen Stirling, Scranton, Pa. 

Gregory C. Kelly, Mgr. Wm. Nichols & Co., Germantown, Pa. 





Henry S. Hayward Jr., M. E., Franklin, Pa 
Frank B. Kieinhans, Chief Engr. Fisher Foundry & Mach. Co., Pitt 
burg, Pa 
John C. Parker, Philadelphia. 
G. R. Cullingworth, M. E., Garvin Machine Co., Mount Vernon, N. Y. 
Cc. E. Kinne, M. E., The Bagley & Sewall Co., Watertown, N. \ 
L. D. Burlingame, Chief Draftsman, Brown & Sharpe Mfg. C 
Providence, R. I 
Elmer H. Neff, New York representative Brown & Sharpe Mfg. Ci 
New York. 
John M. Sherrerd, Easton, Pa. 
Alex. H. Sherrerd nton, Pa. 
Richard | Rice Steam Eng (,en Ele« Cc Lynn, Mass 
D. J. Lewis Jr , A. A. Griffing Iron ¢ South Orange, 
N. J 
Newell Sanders, Newell Sanders Plow Co., Chattanooga, Ten: 
H. R. Cobleigh, Jron Age, New York 
H. H. Suplee, Engineering Magazine, New York 
W. E. Mathews, Norwalk Iron Works Co., So. Norwalk, Conn 
\. W. K. Peirce, Cons. Elec. Engr., The Cons. Gold Fields of Sout 
Africa, Ltd., Johannesburg, S. Africa 
William T. Donnelly, Cons. Engr., New York 
Benj. G 
Edwin D. 
Geo E. bbs) 
Fred J 
Fred W ia. 
J. Lawre 
Chas. N. 
Fre leric 4 
I Alvin 
F. R. Low 
John A. § 
H. E. Sibson " 
> 
J. B. Poor 
Robert All 
Ward S. n, Hart 
ford, Conn. 
Henry R. Cooper, Mgr. Caustic Soda Dept., §S Process ( Ss 
acuse, a . 
Ambrose Swasey, The Warner & Swasey (¢ Clevelar 
Chas. E. Eaton, Carthage, N. Y 
G. Norwood Comly, Engr., Solvay Process ( Syracuse, N. ¥ 
J. R. Sayler, Scranton, Pa 
A. S. Mann, M. E., Genl. Elec. (¢ Sche ta N. ¥ 
C. W. Hunt, New York 
W. T. Sears, Penna. Steel Co., P 
W. H. Collier, Supt., Southern Er Tent 
Chas. A. G. Winther, Genl. Supt., stoi 
Cc. W. Obert, St Railway J 
F. H. Bal Ame n Engine ( 
liam H. Mors I er & M h 
E. Hussey, M New 
, New York. 
Paul R jrooks, New York 
W. J. Keep, Michigan Stove Co., Detroit, Mich 
S. H Pitkin, We n-Seaver-Morgan Ce h () 
FP. J. Bryant, Andrew McClean C Passaic, N. ] 
Max H. Miner, / le Ne York 
Arthur J. Hersc ( s. Eng New Y¥ 
Edward H. Mazi I s & Townsend, P! lelphia 
Charles Whiting Baker, Engineering News, New York 
J. A. Lafore, D’Olier Engineering Co., Philadelphia 
W. M Allen, Warner & Swasey Co., Cleveland 
S. Balkwill Jr., Clevel 1 Frog & ¢ ssing Co., Clevela 
E. R. Gna ‘o., Oil City, Pa 
lohn E I klyn, N. ¥ 
H. W. I klyn, N. ¥ 
EK. H New York 
Charles 1 & Co., New York 
Wm. H i n Co., New York 
William Hutton | welt, Se S Co., Syracus N. ¥ 
Arthur C. Jacks Miller Lock Co., Oak Lar I lel; ’ 
Stonewall Tompkins, Miller Sch Va 
Charles H. Little, Univer Drafting Macl ( ( 
B. P. Flint, New York 
C. W. Robinson, New York 
George M. Bri Cons. Engr., (¢ g 
I H. Stillman, The Watson-St Co New York 
Oberlin Smi Ferracute Machine (¢ Bridget N. J 
Wm. F. Do Wilkes-Barre, |] 
Forrest R. | , Sibley Colleg Ithaca, N. ¥ 
William Kent, Sy se University, Syracus 
Y. U. Thoms Scranton, Pa 
C. P. Higgins, Roselle, N. J 
Francis H. Doane, Scranton, Pa 
G. M. Basford imerican Engineer, N York 
W. L. Cheney, I Machine Tool ¢ leve id 
William B. M Coe Brass Mfg. ( Ne York 
Henry V Buckle Ne York 
George E. Whiteh« ie a ( Pr e, R. I 
L. H. Kenney, Wm. Cramp & Sons Ship & Eng. Bldg. (¢ I 
ph a. 
Charles S. Gladde I. G. White & Co., Ne ‘ 
Wm. H. Kenersor br n Universit Pr ‘ R. | 
W. E. Schoenb Washingt _ * 
Samuel D. Collett, Elevator Supy & Re ( New York 
David H. Darrin, Ne York 
Charles H. Corbett, Continet I Works, Brook]; N. ¥ 
Arthur J. Frit Ss Was g ( New York 
D. S s; Steve Instit Hoboken, N. J 
E. B EK. & G. M., Scranton, P 
T. W i: Scrar i 
What Ss cla ned to he the largest elec pump in 
country and the f its kind and capacity ever built 
will be in operation within a short time at the Buffalo 
Water Works Pumping Station Hydraulic engineers 
throughout the country are interested in the machine 
which wil] pump 25,000,000 gallons ot water every 24 
hours 
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in each crank disk amounted to a net weight of 1,740 Ib. at 
2.05 ft. 

The position of the fly-wheel counterweight and the shaking 
forces with and without the additional counterweights are 
shown in Fig. 2 

Mr. Bushnell designed counterweights for the No. 3 engine 
to conform with the above sizes. These counterweights are 
shown in Figs. 3 and 4. The counterweights finally placed on 
the engine were somewhat lighter than called for but not 
enough so to produce any great difference in the results. On 
starting up the No. 3 engine with the counterweight it ran 
without appreciable vibration and operated with entire satis- 
faction. 

Counterweights were then placed on engines Nos. 1 and 2 
driving the alternating current generators. As the dimensions 
of these engines and the weights of the reciprocating parts 
were the same as for the No. 3 engine, the same size of coun- 
terweights were used as for the latter, but those placed in the 
revolving fields were necessarily of a different form than that 
employed in the fly-wheel of the No. 3 engine. In these en- 
gines the high pressure crank leads; whereas, the low pressure 
leads in the No. 3 engine, and this was taken account of in 

SHAKING FORCES 
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as the two engines running the alternators ran at about 94 
minute and that driving the direct current 
The amount that the 


revolutions per 
machine at 90 revolutions per minute. 
floor shook was measured and was found to be extremely small 
and less than .002 in. 

The ground was frozen during the above test and it was 
decided that it would be best to make a final set of observations 
of the amount of shaking after the frost was entirely out of 
the ground. Furthermore, some question arose as to the pos- 
sible danger of the alternating current generators breaking out 
of step when run in parallel with their field counterweights op- 
posed, because when so run, the ammeters attached to the 
generators swayed considerably, indicating fluctuations in the 
current. 

On looking through the magnets of the revolving fields of 
one of the alternating current generators at the revolving field 
of the other the angular variation back and forth was apparent. 
This was carefully estimated and under the ordinary conditions 
of running was found to amount to from about 6 to 8 pole de- 
grees total variation or from about 3 to 4 pole degrees for 
each machine. The amount of this angular variation with the 
machines running in parallel was about the same irrespective 


Comhined Ho:izontal Shaking Forces 
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Dimenstons of Engine. 
Size of engine: 32 aad 64 « 54. 
Length of sonnecting-rod: 14 ft 
Length of crank 2.3 fh. 
Revolutions per minute on 
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LP. at0? BLP. at 279° 
FIG. 2. 
placing the counterweights in the revolving fields. The 
counterweights for the revolving fields of engines Nos. 1 and 
2 are shown in Fig. 5. 

There was some delay in arranging for a third visit to the 
plant. The buildings and the chimney of the plant were then 
completed. A vertical engine directly connected to a 2,500 kilo- 
watt generator had been erected and was running in addition 
to the three horizontal engines. It was found that the greatest 
shaking that could be noticed occurred on the switchboard 
platform which was anchored to one of the side walls of the 
building at a point some distance above the floor. When en- 
gines Nos. 1 and 2, driving the 1,500 kilowatt alternators were 
run in parallel with the counterweights opposed they produced 
but little vibration. When run with the counterweights to- 
gether there was a greater vibration. The greatest vibration 
that could be detected on the switchboard platform with the 
counterweights of the two alternating machines together and 
all the engines in the station running, including Nos. 1, 2 and 
2, and a vertical engine which is designated as No.. 4, was 


~ 


about .023 in. This maximum shake occurred when the 
counterweights of the three engines Nos. 1, 2 and 3 fell to- 
gether, which would take place about once every 15 seconds, 
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of the position of the counterweights with reference to each 
other, but when the counterweights were opposed the varia- 
tions occurred every stroke or about 94 times per minute; 
whereas, when the counterweights were together, or nearly so, 
the variations occurred at less frequent intervals, the total 
number of such variations then being from about 30 to 40 per 
minute. As the total displacement of the two fields from 
their true position, as observed by looking through the mag- 
nets of one revolving field at the other, was about the same 
irrespective of the relative positions of the two counter 
weights, it follows that the displacement was produced as 
much through governor action as through any variation in 
speed during a single stroke. 

When the two alternating machines were operating in pat 
allel there was a swaying of the ammeters in the machine cir 
cuits. This swaying was, however, of an entirely different 
frequency from that of the strokes of the engines. The amount 
of this swaying was noted for different relative positions of 
the counterweights of the engines. The engines were operating 
at the time under light loads. The volmeter reading was also 
noted and found to be steady in every instance 

It appeared that the fluctuations in the current generated 
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by the two alternating machines had but little influence on 
their efficiencies and that they were working successfully when 
connected in parallel. The writer did not wish, however, to 
give an opinion on the electrical side of the problem and ar- 
ranged with Albert F. Ganz, the professor of electrical en- 
gineering at the Stevens Institute, to accompany him at the 
time of making the final measurements. On a joint visit of 
Professor Ganz and the writer, observations of the angular 
displacement of the rotating fields and electrical readings were 
again taken and these observations led Professor Ganz to 
conclude that there was no apparent danger of the alternators 
breaking out of step while operating in parallel with the 
counterweights in any relative position. 
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Careful measurements were also made at this time of the 


amount that the engines shook the building. Observations of 
the angular displacement of the revolving fields when run in 
parallel bore out in a general way those made on my previous 
visit. In order to study more thoroughly the effect of the 
counterweights in increasing the angular variation, diagrams 
of crank efforts were laid off corresponding to indicator cards 
taken from the engines and from these curves of crank effort 
the angular variation in pole degrees was determined. From 
these it may be seen that the variation for a single machine 
without the addition of the counterweights in the revolving 
fields would be 1.8 pole degrees, and with the counterweights 
3.2 pole degrees. The latter value is the one to be compared 
with the variations observed by looking through one of the re 
volving fields and observing the other, and it agrees with the 
amount which was observed, which varied from 3 to 4 pole 
degrees. ; 

By placing the counterweights in the revolving fields the 
angular variation during a single stroke is made about twice 
what it would have been without the counterweights. It how 
ever appears that the increased angular variation during a 
single stroke, due to employing the counterweights, does not 
introduce any great disadvantage, as the alternators can be 
safely run in parallel at practically the same efficiency as 
would exist should there be less angular variation. 

As already stated the counterweights actually placed in the 
engines were of a less weight than the amounts called for but 
not enough so as to produce any great difference in the results 
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obtained. They were also placed at different radii from those 
called for. The weights of the counterweights and their dis- 
tances from the center of the shaft which were recommended 
and which were actually used as follows: For comparing these 
the product of the weights into the distances of their centers 
of gravity from the center of the crankshaft are given as these 
products are a measure of the effects produced on the shaking 


forces. 
! A 
Engines Noa. 1 and 2 driving alternating current generators 
Counterweights placed on crank disks , 4.905 4.100 Ib 
Counterweights placed in revolving fields. . 3.600 8.467 
Distance of center of gravity of the weight in the revoly 
ing fields to the center of the shaft 7.67 7.56 ft 
Distance of center of gravity of the weights on the crank 
lisks to the center of the shaft 2.38 2.77 
Product of weight 
lan Gieees Cox thes / Crank disks counterweights 5 04 5.68 
2 \ Revolving field counterwrights 13.81 13.11 


distance in ft 
Engine No. 3 driving direct current generator 


Counterweight placed on crank disk of high-pressure 


cylinder : : 4,995 4,100 Ib 
Counterweight placed on crank disk of low-pressure 

ey linder 4,905 4,180 
Counterweight placed in fly. whee! 3,600 3,600 
Distan-e of center of gravity of weight in the fly-wheel 

to the center of the shaft ; 7.67 7.06 


Distance gf center of gravity of the weights on the 
crank disks to the center of the shaft 2 38 2.7 


Product of weight (Crank disk \ (high-pres. cyl 5.04 5.68 
in tons by the - Counterweights ‘low-pres.cylinder) 5.94 5.7 
distance in ft. (Fiy-w heel counterweights 13.80 12 71 


Weight of origina! cou. terweights on crank disks of al! 

the engines. : 1.740 Ib 
Distance of center of gravity of the original counter 

weights from the center of the shaft 2.05 ft 


Fig. 6 shows characteristic records taken with the special 
instruments for measuring the amount of shake. The prin- 


} 


ciple on which this instrument was constructed is shown in 


lig. 7. A light pointer A was made to rest against a large 
mass suspended from a point at some distance above. In 


most of the experiments this mass was the lower block of 





the hoist of a traveling crane [This large mass was not af- 
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fected by the vibrations of the building, or if affected its vi 
brations had a different period from those to be measured. 
he instrument was mounted at a part of the building where 
the vibration was to be measured and therefore moved in the 
same way as the building. In taking a record the drum B 
was revolved by hand by pulling the cord C and a curve was 
traced by a pen D on a paper placed on the drum B. The 
width of the diagram traced by the pen represented the 
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amount of vibration. In the diagrams the vibrations were 
magnified fifteen times. The fact that the cylinder was ro- 
tated by hand accounts for some of the irregularities of the 
curves, but this does not affect the accuracy of the records 
which depend only on the width of the waves measuréd from 
the top of one to the bottom of the one next following. 

It may be seen from this plate that the amount of vibration 
was greater at the time of the last visit than it was when 
measured on Feb. 13. This is accounted for by the fact that 
the ground about the building was frozen on Feb. 13, whereas 
such was not the case when the final measurements were made 
The final measurements gave 0.035 in. for the maximum vibra- 
tion of the switchboard platform with all the engines running 
and with the counterweights of engines Nos. 1 and 2 together. 
The movement of the floor of the engine room and of the 
foundation for this set of conditions was 0.004 in. The amount 
that the foundation shook with the No. 3 engine running alone 
without counterweights, as measured on the first visit, was 
0.01 in. It therefore follows that there was less than one-half 
the amount of vibration with all three engines running with 
their counterweights in such a position that they gave the 
maximum shake than there was with a single engine running 
without the additional counterweights. 

VIBRATION OF FOUNDATIONS AND OF SWITCHBOARD PLATFORM. 


The width of the diagram measured from one tooth or wave to the bottom of the one 
next following represents the amount of vibration 
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After the above investigation was completed Mr. Bushnell 





made observations with a transit to determine whether there 
was any shaking of the chimney with all the engines running 
and found that there was no perceptible motion. 

To most nearly balance the horizontal shaking forces in one 
of the engines a counterweight equivalent to the entire mass 
of the reciprocating parts with its center of gravity at the crank 
radius should be used. It was impossible to place such a mass 
on the crank disk, and, as has already been stated, as heavy 
counterweights as possible were placed on the crank disks and 
an additional counterweight was placed either in the fly-wheel 
or in the revolving field. 

The maximum counterweights which could be placed on 
the crank disks were estimated at 4,995 Ib. at 2.38 ft. The 
counterweights originally on the engines amounted to 1,740 Ib. 


at 2.05 ft., so that the counterweights originally on the crank 
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disks, together with the counterweights added to the crank 
disks, amounted to 6,870 lb. at the crank radius. As the total 
weight of the reciprocating parts amounted to 12,150 lb. for 
the high pressure cylinder and 19,025 lb. for the low pressure 
cylinder there remained 5,880 lb. at the crank radius to be 
provided for by counterweight action in the high pressure 
cylinder and 12,155 lb. at the low pressure cylinder. To accom 
plish this action a counterweight should be placed in the fly 
wheel of 3,060 lb. at 7.67 ft. from the shaft center. For the 
direct current generator where the low pressure crank leads 
this counterweight should be placed about 155 degrees ahead 
of the low pressure crank, and for the alternating current 
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FIG. 7 
generators where the high pressure crank leads it should b 
placed about 115 degrees ahead of the high pressure crank 
led 


lhe full counterweight was not, however, recommen: as 


a substantial balance of the horizontal forces would be obtained 
by employing a weight of 3,600 lb. in the fly-wheels or re 
volving noe instead of 4,000 Ib., and it was considered advis 
able to keep slightly within the theoretical limit 

In acd the shaking forces given in Fig. 2 the gravity 
component of the rod at the crank pin end is assumed to re¢ 
volve with the crank pin and the remainder to have the same 
motion as the piston. As the distance of the center of gravity 
of the rod from the crank pin was 46 percent of the length of 
the rod, this gave 2,700 lb. for the revolving part at the crank 
pin and 2,300 Ib. for the part which was assumed to move with 
the piston. ‘This gives correct results as far as shaking forces 
are concerned. 

BERTRAM ENGINE WORKS. 

Toronto, CANADA, June 12.—The arrangements for the a 
quisition of the Bertram Engine Works, Toronto, by the Ca- 
nadian Shipbuilding Co., have been conclu 
Nicholls, president of the company, states that the yards at 





Bridgeburg, on the Niagara river, avill be used for 
vessels of the aged type for service on the upper lakes. The 
Toronto works will be devoted to building ships of canal size 
and vessels for Lake Ontario. A. Augstrom will be general 
manager of the two yards. 

The Dominion Iron & Steel Co., of Sydney, N. S., has s¢ 
cured the contract for 25,000 tons of steel rails for the Inter 
colonial Railway, tne contract to be filled within the present 
year. There was keen competition among manufacturers to 
secure the order, tenders being put in from the United States, 
Great Britain and Germany. The duty enabled the Sydney 
works to underbid their rivals. Preliminary tests of the 
Sydney rail mill are considered satisfactory and it is expected 
that the first rails will be turned out about June 20 

Trade shows increased activity as compared with last week 
and extensive orders are being placed for structural, 
and plate goods. There are also large requirements for wire 


fencing 
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HEADS OF MACHINE SCREWS.* 


BY H. G. REIST, SCHENECTADY, N. Y 


The size and shape of machine screw heads as made by dif 


ferent manufacturers vary very greatly In the case of screws 


made by some manufacturers the heads used on different sizes 


have different proportions, thus presenting a different appear 
ance. The company with which I am connected is a large con 
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FIG. I 


sumer of machine screws, and this variation has from time t 
1 


time caused great inconvenience. Frequently designs are mad 


to suit the screw heads of one manufacturer, and if afterwar 
it becomes desirable to purchase screws manufactured els: 


where, there may be an interference with other parts of th 
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machine, due to the variation in size of 
head screws were used with the space for the heads counte 


bored, it Was necessary io make the “ounter-bore 
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and it was found that they had no defined standard, but wer 
open to suggestions, and were willing to supply screw heads to 
any ordinary dimensions without much if any extra cost. The 
extreme variation in dimensions found is shown graphically 
in the accompanying drawings by full lines, from which it will 
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be secn that there is great irregularity, and tated above, 
the same manufacturer wil mn mi is supply larger 
eads proportionally than others. (See Figs. 1, 2 and 3.) 


In order to establish uniformity in our own works we prepared 
the accompanying formula and table giving the shapes and 


dimensions of the heads of the size of screws ordinarily used 
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(he shape and proportional dimensions of these heads are 


shown by the broken lines in the drawings of the several forms 


f screw heads. It will be seen that these heads present a 
iniform appearance, and by submitting the table of dimensions 


we have had no difficulty in obtaining screws to the dimensions 


hown—in fact, the manufacturers have expressed themselves 
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FIG. 3 
Cy ithor understands that there 1s a committee (appointed 
tl Society) at work on the standardization of machine 
rew thir ds, and it w ild seem to him that a report from 
hem along these lines might make a valuable appendix to their 


Harvey Hubbeil, Bridgeport, Conn., manufacturer of 
achine tools and electrical specialties, has incorporated 


is company ior the purpose ol making it a permanent in- 


stitution, which will be run on practically the same lines 


is heretofors The plant will be enlarged from time to 
ime, as has been done in the past, continuing the same 
icy d the sam« nes manu t ¢ 


[The Rapid Motor Vehicle Co., Pontiac, Mich., has in 
reased its capital stock to $200,000 and purchased a site 


f 20 acres which will be established for factory buildings 


and the erection of homes for such of the men in the plant 
is care to take them The main factory building will be 


60 x 600 ft., and 200 skilled men will be employed. Asso 


ciated with Max Grabowsky the matter of the power 
wagon which the company manutactures, are -. & 


Hamilton, A. G. North and F. G. Jacobs, of Pontiac 
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COKE INDUSTRY. 


Fifteen Hundred Ovens Added in West Virginia 
Districts. 


The growth of the coke industry of the state of West Vir- 
ginia and the important position the United States Coal & 
Coke Co., a subsidiary company of the United States Steel 
Corporation, now occupies in that field is shown in the an- 
nal report of the chief mining inspector of West Virginia for 
the fiscal year ending June 30, 1904. During that year 2,276,451 
tons of coke were produced and the number of ovens had been 
increased by 1,500 to a total of 15,857. The United States 
Coal & Coke Co. now has seven coke plants in operation or 
under way, and during the year under review produced coke 
at four of them, having a total of 1,030 ovens, the total pro- 
duction amounting to 226,671 tons. Three plants were non- 
producing, but the mines were in operation and at present 
close to 2,000 ovens are available for the production of coke. 
The plants of this company are located in McDowell county, 
the most important coke producing field in this state. It 
contains practically half of the ovens in the entire state and its 
production is proportionately large. The average selling price 
for the year was 1.83% as compared with $2.66% the previous 
year. The annual coke production of the state since 1883 was 
as follows: 
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STRONG COMPETITION 


In Agricultural Implement Trade in Australia— 
Canadian News. 

Toronto, CAN., June 12.—D. H. Ross, Canadian commercial 
agent in Melbourne, Australia, reports concerning the agricul- 
tural implement trade that competition has been much in- 
creased since the International Harvester Co. opened its own 
branches in Australia in 1900 and 1901. Owing to this cause 
and the abnormally large harvest in 1903, the trade in imported 
machines has been much overdone in the last three years. 
Though the harvest in 1904 was above the average, it fell 
much short of that of 1903, and a number of districts suffered 
for want of rain. The result has been a falling off in the 
demand for binders and drills. The total sales of the former 
for 1904 will not be more than one-third of the number de- 
livered in 1903 and the drill trade will show a shrinkage of 50 
percent. The machine most in demand this year was the 
stripper harvester, neither manufacturers nor importers being 
able to fill all the orders. The Massey-Harris Co., of Toronto, 
is the only importing concern which has brought in these ma- 
chines in considerable numbers. The International Harvester 
Co. having introduced a limited number with fair success, it 
is understood that they will import an increased number for 
next harvest. Plows, especially the rotary disc type, are in 
good demand, not enough of that style being available to fulfill 
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requirements. Mr. Ross states that the Australian market is 
being studied by several Canadian plow manufacturers who 
have hitherto paid no attention to the export trade. 

The Manitoba Iron Works, Ltd., of Winnipeg,, has obtained 
the contract for two 66-in. boilers and a 250,000-gallon steel 
water tower for the Portage la Prairie water works and the 
cast iron work for the sewer system. They have installed 
bolt making machinery at their Winnipeg works and are turn- 
ing out a quantity of bridge and structural iron work. 

The following companies have been incorporated’ under the 
laws of the Dominion: 

Canadian Shoe Machine Co., Ltd., Quebec; capital, $500,000: 
to take over the business of Ernest Caron. Incorporators: G. 
FE. A. Jones, Ernest Caron, Chas. W. Walcot, Herbert E. 
Smith and Geo. H. A. Montgomery. 

Ajax Metal Co., Ltd., Montreal; capital, $50,000. Incorpo- 
rators: Gordan M. Pyke, John R. Meadowcroft, Wm. D. 
Hutchins, Wm. J. Henderson and Wm. D. Garland. 


Consolidation of Plants. 

The American Mfg. Co., Mattoon, IIl., has combined 
its interests with those of the Wayne Specialty Works of 
Milton, Indiana, and the new company will incorporate 
under the name of the North American Mfg. Co., under 
the laws of Indiana. The new company will assume con- 
trol of the business June 15. The factory at Milton is the 
old Hoosier Drill Works, which has been in operation for 
the past thirty years, and is at present being operated by 
the Wayne Specialty Works. The Hoosier Drill Works 
removed their business from Milton to Richmond, Ind., 
16 miles from Milton, where they are now located and in 
operation, 

The probabilities are that drills will be manufactured 
again in this same factory, as drills of this company 
which have been on the market for the past thirty 
years or more. The drills in question are the Ashurst 
drills, of the Ashurst Drill Works, of Havana, Ill. The 
drill works at Havana, Ill., have been making these drills 
for many years. The company owns a large number of 
other patents in various lines from which it expects to 
manufacture, and it is the intention to carry on a general 
manufacturing business so far as capacity will admit. 

W. R. Holloway, consul general at Halifax, Nova Scotia, 
writes to the Department of Commerce and Labor, at 
Washington, as follows: “A telegram from Moncton states 
that tenders are shortly to be invited by the Intercolonial 
Railway for large new shops to be erected here, also a 
new building for stores and offices for the mechanical de 
partment. The new shops will cover a space of 150 by 
643 feet, and will be among the most complete in Canada 
The erecting shop will have 24 pits, and will have a 130- 
ton electric crane for lifting locomotives, besides other 
first-class equipments, The new buildings, it is said, will 
cost several hundred thousand dollars.’ 


The American Locomotive Co. has completed arrange 
ments whereby it will manufacture for the United States 
and Canada the Berliet automobile, a French car. Al 
though one or two foreign designed cars are built in the 
United States, this will be the first experience of an Amer 
ican concern making a foreign car with American material 
and American labor complete in every detail. The Ameri- 
can Locomotive Co. intends to make automobiles an im- 
portant branch of its present manufacturing system, The 
first plant will be built in Providence, R. I., adjacent to 
the Rhode Island Locomotive Works. 

The Standard Mfg. Co., Piqua, O., has been incorpor 
ated with a capital stock of $15,000, to manufacture elbows 


for spoutings, 
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SPECIAL DOUBLE SEAMING MACHINE. 


Heretofore, with the exception of the work done in slow 
hand machines, the double seaming together of seamless 
drawn shells has been confined to metals of the lighter 
gauges. This, however, does not take into consideration 
double seaming done in a lathe where an inside steel ring 
is used to double seam against. Recent requirements 
have called for a rapid double seaming machine which will 
handle heavier stock, and for this purpose the E. W 
Bliss Co., Brooklyn, N. Y., has built the machine here 
shown 

This machine is specially adapted for double seaming 
heavy round work and will readily handle stock up to 
No. 19 B. W. G. It can be used for regular double seam 





A NEW DO LE SEAMING MACHINI 


] 


ing operations, and by using the offset spindle, work such 
as shown on floor of the illustration can be successfully 
double seamed In order to obtain the required amount 
ot pressure the seaming rolls are operated by a cam 
geared to the controlling handle. This cam is so arranged 
that after the rolls have been brought up home they au 
tomatically recede; this insures absolute uniformity of 
work as each seam is subjected to the same pressure. The 
offset spindle is held rigid and does not rotate, though 
the wheel against which the pressure comes revolves con 
tinually. The article to be double seamed is driven from 
the upper spindle and is rigidly supported in a deep chuck 
This prevents the distortion of the work due to the sever: 
pressure of the double seaming rolls 

Three speeds are obtained as there is a cone pulley on 
the back shaft. The machine will handle work from 5 in 
to 12 in. in diameter up to 10 in. in height. The weight ot 
the machine is 2,400 lb 

The American Mfg. Co., organized and promoted by J 
M. Cripe, Mattoon, Ill, has secured control of the Hoosiet 
Drill Works, Milton, IL, and will take charge of the plant 
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EASTERN PENNSYLVANIA. 


Unusual Production of Pig Iron at a Steelton 
Plant.—New Contracts. 


New power plants are to be installed by the Reading 
Stove Works and the Textile Machine Works, two con 
cerns Operating plants in or near Reading, Pa 

The Pennsylvania railroad company plans further ex 
tensions of shops and railroad buildings at Enola, near 
Harrisburg, where it has built a large freight yard. Over 
100 acres are graded at this point for new houses for rail 
road employes. The company is also spending several 
thousands of dollars for extensions to its Harrisburg 
shops, a permit having been issued for a building to cost 
$21,000. Improvements are also under way at South Al 
toona 

The Kennet Foundry & Machine works of Kennet 
Square, Pa., have been granted a state charter and will 
operate a large plant at that place. The new company has 
a capital of $50,000 

The month of May was a remarkable one for production 
of pig iron at the Steelton (Pa.) plant of the Pennsyl- 


vania Steel Co., an average of I,150 tons having been 
made. This is a large production for the plant. The open 
hearth steel production for May was also very heavy 


The company has started its No, 3 furnace, the largest of 
its stacks at Lebanon 

The Harrison (Pa) Pipe & Pipe Bending Co. has au 
thorized an increase of $150,000 in common stock to be 
used for extensions to the plant, particularly the blooming 
mil! 

The rllis Keystone Agricultural Works, of Pottstown, 
Pa., has filed an increase of capital stock to $100,000 

The Reading railway company has given a contract to 
the Charles McCaul Co., of Philadelphia, for an extension 
to its shops at Reading. The extension will be 400 feet 
long by about 190 feet wide Two engine tables and three 
cranes will be installed to be operated by electric power 
here will also be a steel storage yard structure to con 
tain a 10-ton crane 

The E. & G. Brooks Iron Co., of Birdsboro, has pre 
pared No, 2 furnace for starting 

The W. F. Remppis Co, will start its works at Reading 
on double turn to handle the large number of orders. The 
company is making some of the structural work for th 


new Pennsylvania State Capitol at Harrisburg 


Standard Concrete Steel Co. 

The Standard Concrete-Steel Co, was recently organized 
under the laws of New York with a capital of $500,000.00 
This new company has taken over the Guy B. Waite Co., 
well known throughout the country as fireproofing en 
ginee! The officers of the new company are, John F 
Havemeyer, president; Harry L. McGee, secretary, and 
Guy B. Waite, general manager. It has opened offices at 
100 Broadway and will continue to use the plant and 
yards located at 31st and 32nd streets, East River, New 
York, formerly used by the Guy B. Waite Co. The Stand 
ard Concrete-Steel Co. will continue to do a eeneral fire 
proofing business, using the Guy B. Waite system, and in 
addition will estimate on and construct buildings, using 
the reinforced concrete steel construction Its business 
will be handled in a conservative and business-like way 
throughout, and with its increased facilities, having a plant 
with all modern improvements for the rapid and econom 
cal production of fireproofing and concrete work, it 1s preé 
pared to furnish estimates on general concrete construc 


tion throughout the country 
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MAKING A MOLDER.* 


BY H. M. LANE, CLEVELAND 


The molders of the past have been produced, first, by serv 
ing an apprenticeship, and second, by adding to the knowledge 
thus gained by traveling about and working in different shops. 
in the days when all foundries carried on a general line of 
work and but little machinery was used in the foundry, this 
procedure would produce an all-round molder. 

In most cases these old-time molders were very good judges 
f them would make 


of the various local irons, and many « 
creditable mixtures by judging the fracture. In the present 
day, however, a great many new factors have been introduced 
into the problem. In the first place the iron now furnished 
the foundryman varies between much wider limits and may 
contain greater quantities of impurities than that formerly 
furnished 

In the molding work itself two factors have entered th 
foundry trade which tend to produce specialists rather than 
all-round molders. 

First, the various foundries have been led to specialize to 
le extent 


the greatest possib One of the first specialties to 


} 


plate trade, and this has now become so thoroughly separated 
that it is recognized as a distinct branch of the trade, and 
stove plate experience would be of but little use to a man if 


he were placed in general jobbing foundry doing light or 


medium weight work. Many other specialties have split off 
from the foundry business, such as cast iron pipe, soil pipe, 
ingot molds, radiators, bath tubs, and other sanitary plumbing 
In addition to this, the malleable industry has 


he molders belonging to this divis 


fixtures, etc 
become so spe cialized that t 
ion of the craft do not generally pass back and forth between 
malleable and gray iron foundries. 

Second, many factors have been introduced into the shops 
themselves, the principal among these being the molding 
machine The result of all this is that the high-grade molder 
for light floor work does not find the demand for his services 
which formerly existed; at least in proportion to the tonnage 
for this class of work that is turned out. The heavy workmen 
have suffered less from the changes that have taken place, on 
account of the fact that the methods of producing castings 
in this department have not undergone such radical changes 
An all-round molder, however, should have experience in both 
light and heavy work 


} 


| h char 


The rapid fluctuations in the amount of work of eac 
cter being done in the foundry have also had a serious effect 
on the apprenticeship question. While the shop may have 
work enough at one time to warrant their employing a con 
siderable number of apprentices, within a year of that time 
the character of the work upon which they can use apprentices 
may have all gone to the other fellow 

Apprentices have also been affected by the “Big wages 
quick” mania. As a consequence, after the boy has spent 
ibout half of his time in one shop, he is very likeiy to bolt 
and go into another shop where he gets journeyman’s wages, 
or, if he is taken under instruction, gets much higher wages 


than he received in the first shop. When the wages go up the 


mount of work he turns out must also go up, and hence he 
is kept as largely as possible on one class of work Che re 
sult is that he becomes a poor workman with a _ limited 
amount of experience 

One foundryman stated recently that while he employed 
over one hundred molders in his place, his work was so highly 
specialized that he could not conscientiously take on a single 
apprentice, as he knew he could not teach them the trade, no 


matter how much he might desire to do so 


*Read at the New York meeting of the American Foundrymen’ \ 


sociation, June, 1905 
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Skilled molders wil! always be required for some classes 
of work and we must provide some means for keeping up the 
supply of this class of men. Another factor, and one which 
is In sOMme ways more important is the question of our futuré 


foundry foremen As the work in the different foundries is 


more highly specialized, and as the number of difficult 
problems in the line of equipment increases from year to year, 
't results in an ever-increasing demand on the ability of the 
foundry foreman. The trade of molding could not be learned 
from a book, but more book knowledge is required now than 
formerly. The problem of where our future foundry for: 
men are coming from affects other departments of the shop 
as well as the foundry, and hence some of our brightest men 
have been discussing the subject and proposing different plans 
for its solution 

What seems to the writer one of the most feasible plans 


s to install a plant for the manufacture of quite a broad line 


of machinery. The plant should be large enough to employ 
tbout one thousand hands in all departments. It might manu 
facture the following line of machine tools: lat! plat 
milling machines, drill presses, and grinding stands. It should 
ilso manufacture a line of gas engines and of steam engine 
it also be well to manufacture some sheet metal working 
machinery and some wood-working machinery 

(his would give a broad range, including a large amount 
of foundry and blacksmith shop work. The line of machinery 

uld be disposed of to advantage by selling the entir« 


to some larg 


jobbing house like Manning, Maxwell & Moore 
In the foundry it would also be well to make some specialti 
requiring no machine finish, as for instance, track plates, st 
omething of the kind which could be gotte: 
largely on molding machines 


Connected with the establishment there would be a c 


tr t ch rs ind 1 regular Cour;rse \A ruld req ( I ve 
listributed somewhat as _ follows lhe tudent p 
entering would spend nine months in a series of hop 
work which would corre spond very close ly to the sh p W 


manual traming school. This would include 


wood work, some patternmaking, a little experience on light 
work in the foundry, a few weeks in the blacksmith shop, and 


ome time in the machine shop. This work would be accom 
panied by an elementary course of lectures upon thes« 
jects or by studying in textbooks along these line 


When a boy enrolled he would be expected to pay dow: 


one hundred dollars. During the first nine months | \ 
receive no pay nd if at the end of this period he de ‘ 

he did not want to learn the trade, he w 11 \ i 
nd be given back one-half of the 1 y he had paid 
it this time he did « ct to learn a trad | wou I 
choose which trade he wished to follow f he wished t 


follow the foundry trade he would first be put onto a molding 


machine and taught how to make a large number of different 
classes of molds in this way This work w d le i 
struction in the theory of molding machine construction d 


manipulation 


From the molding machine he would pass to the core depart 
ment. In tl department he would receive instruction t 
naking of cores by hand, and with th e of vari t 
of machines. He would also receive instruction upon the 
of the different core compounds or binders 

From the core epartment e boy wo ro to tl 
work floor, where he would spend some time, and then to t 
he VV W rk m0) where he would re ( ru l 
green sand and dry sand work, also in loam work 
eral course would occupy approximately two yeat nd 
months. The boy would then select his specialty and spend 


last year on it 
Some instruction would be given in mixing iron by 
etc., and :f a boy wished to become a foundry chemist there 


mld be a p 
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STARTING A STEAM TURBINE.* 


BY A. S. MANN, SCHENECTADY, N. Y. 


If a large steam turbine is cold and at rest how quickly can 
it be started? Can it be brought up to speed as readily as can 
a good cross compound engine that is cold all over? Most 
station men would have doubt as to the adaptability of the 
large turbine, say 1,500 kilowatts or 2,250 horsepower, fot 
emergency work. So much has been written about the sensi 
tiveness of a rotating disc to the changes of temperature and 
the effects of unequal expansion that it is easy to imagine dif 
ficulties in the rapid start. The possibilities of an engine with 
a 62-in. low-pressure cylinder in starting practically cold and 
coming up to synchronous speed are well understood. A sta 
tion manager woud criticise an engineer who would open his 
throttle as fast as he dared without wrecking his piping system 
and let his machine jump into her work. One turn ata time on 
the throttle is about all that is considered safe, and even then 
a close watch is kept for groaning valves and cold back 
bonnets. Every time the starting valve is moved to increase 
the steam flow the engine is allowed to take its full increment 
of speed, due to that particular throttle position before the 
supply valve is moved a second time. ‘There are ten large oil 
cups, and frequently more, that must be opened and adjusted 
before the machine moves at all, besides whatever oiling is to 
be done about the air pumps and other auxiliary apparatus 
Most engineers would consider ten minutes as rather a fast 
start and fifteen minutes as a more usual starting period, in 
cluding time taken for warming up; in fact, it may not be over 
stating the case to say that if it were known that an engine 
driven plant were to be called upon in emergency for power 
and it were essential that the briefest possible time were to 
elapse between the cal! and the taking of the load, one or more 
engines would be kept in motion all the time, turning slow]; 
and hot all over 

his question makes itself very prominent when the steam 
station is operated as an auxiliary to a large source of high 
tension power, which is itself in the construction stage and has 
a large overload capacity of its own to carry, supplying all 
sorts of apparatus that use electric power, railway, lighting and 
power circuits simultaneously. At such a time all sorts of 
accidents will happen to the high-tension water-driven plant, 
most of them due to the necessarily temporary character of 
many of the electrical connections. It takes months before an 
intricate system of wiring can be thoroughly relied upon, for 
it takes months before the temporary work of construction 
can be replaced. 

The station at present under consideration is equipped with 
three Curtis turbine-driven alternators, 40 cycle, 10,000 volts, 
each of 1,500 kilowatts normal capacity. During the summer 
months the statiqn is operated as an auxiliary to a water 
power plant, taking all sudden overloads. A signal has been 
arranged, a %-in. whistle, so that it can be blown instantly 
should the power fail. A blast of that whistle means—cut in 
two turbines and bring the third up to speed. The load will 
be heavy, and all auxiliary apparatus must be in regular opera 
tion. Each turbine has a surface condenser and there are three 
or four pumps to be started for each pair of turbines; one 
circulating pump, one combined hot-well and feed pump, one 
pressure pump for the step bearings and one dry air pump, all 
of which are motor driven he exciter is driven by a steam 
engine and must be started also, for it supplies current to a 
portion of the auxiliary apparatus. The boiler room has steam 
up at all times, supplying a system for manufacturing pur 
poses other than power, and slow fires are kept in enough 
boilers to make steam needed for the normal load Forced 
load means forced fires. The boilers have under feed stokers, 
equipped with pressure blast. and will respond quickly to a 50 


*Read at the Scranton meeting, June, 1905, of the American Society 
of Mechanical Engineers 
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percent excess call for steam. The operating force for this 
is about equivalent to a force for an engine-driven plant. En- 
gineers and oilers, however, are busy about the building on 
construction work, installing new apparatus and taking such 
work as their regular occupation when the turbines are not 
running. At the sound of the whistle the water-tender starts 
a blower on the extra row of boilers: all blast dampers are 
opened up and all stokers are allowed to feed at the maximum 
rate. Each fireman dumps his free ash and bars over his red 
fire 

Che man in charge of the coal and ash conveyor starts the 
pressure pump for step bearings. One of the turbine men 
starts the exciter which supplies current to the auxiliaries 
beside its field current; a second turbine man starts the circu 
lating pump and then his turbine. The hot-well pump and the 
air pump are started by the oiler. These movements take place 
simultaneously he force is organized upon the lines that 
obtain in a fire station; each man has his specific duty, and 
after performing it looks to see that there is nothing more for 
him to do. Only a few seconds elapse between starting th 
first pump and starting the first turbine Che turbine throttle 
is opened as fast as an 8-in. steam valve can be opened without 
endangering the steam piping system. It is not considered 
advisable to open the throttle valve as fast as a man’s strength 
will permit; but if nothing unusual occurs in the pipe line, 
sentiment does not spare the turbine. One electrician attends 
to the switchboard and telephone As soon as the machine ap 
proaches speed, the synchronizing system is cut in and the 
main switches are got ready. One and one-half minutes will 
do all the work here outlined, including the time taken in 
mustering the crew from various parts of the building, itself 
not a trivial matter. 

Manipulating an engine regulator so that it shall be at a 


precise speed and at an exact phase relationship from some 
other machine, not more than 1-1,500 part of a second ri 
moved from it, is no matter that can be hurried, at 
ute is fast time on such work. But the whole thing, phasing-in 


ané all, has been done in 2!4 minutes, including full load 
the turbine, which started from a standstill 
Chis performance has been gone through a great m 
ana our record book shows that out of 43 such calls, 10 starts 
were made in 2'% minutes, 18 in 3 minutes and 15 in 3 
minutes 

We have taken the time in a number of instances when all 
the auxiliaries have been in motion and it only remained to 
start the turbine and phase it in on the line: the only valves t 
open in such cases are the throttle and one small oil valve 
lhe two quickest starts have been made in 45 seconds and 70 
seconds, respectively. including phasing in. Others range be 
tween one minute ten seconds and one and one-half minutes 
These two quickest starts were made on a turbine which had 
stood for twenty-four hours with the throttle valve shut tigh 
though there was a slight leakage past the seat After th 
throttle valve is off its seat it is not more than thirty seconds 
before the turbine is up to sper d \ cross comp und re cipro 
cating engine of the four valve type, 2,250-h. p. capacity, can 
be brought up to speed from a standstill in five minutes if 1 
is hot all over. This five minutes is to be compared with th 
seventy seconds required for the similar turbine operaty 

A reciprocating engine, which is turning over slowly with 


the throttle valve just off its seat or with by-pass open and 


having all its oil cups open and regulated, can be brought up to 
1¢ hi; - | 
speed, say 75 turns, in two and one-half minutes. This can be 


compared with the 30 seconds necessary for bringing the tur 
bine up under the same conditions; that is, abou 
time necessary for bringing up the engine 


If the engine is cold all over and has all its oil cups shut 
tight, all its auxiliaries quiet, 15 minutes is called a rapid start 
Starts have been made under such conditions in 12 minutes 
When we start a cold turbine, we open up the valve and let 


her turn, and in two minutes we are ready to bring her up to 
speed and she will be at speed in two and one-half minutes 


dividing the engine’s time by more than four 
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Cochrane Steam Separators 


Whether or not there is danger of a flush of water—from priming boilers, excessive condensation or 
pockets in the piping getting into the engine cylinder and wrecking the engine, you should have a Cochrane 
Steam Separator in the line running to your engine for two reasons: First, the insurance you can get for 
next to nothing—some time you might get a dose of water from the boiler. Second, the greater economy 
you can get out of the same steam 

Steam containing entrained moisture cannot do as much work expansively as dry steam. A Cochrane 
Steam Separator will take out the moisture coming with the steam— giving absolute protection against any 
large flush of water that may occur—and will enable you to utilize your steam to the best possible 
advantage—which means economy of steam, economy of coal, economy of money 

Again water in the steam washes the oil from the cylinder surfaces and prevents proper lubrication 
besides wasting the oil. A Cochrane Steam Separator, by furnishing dry steam to your engin», will enable 
you to obtain better cylinder lubrication with less oil 

The installation of a Cochrane Steam Separator is a paying investment because the economies obtained 
will more than cover the interest on the cost of the Separator, giving you your engine protection absolutely 
free 















We will be glad to send you our catalogue, data sheets, detailed specification, prices—all very promptly 
if you wish them and if you will favor us with the necessary information 






Gold Medal 


HARRISON SAFETY BOILER WORKS, Clearfield & 17th Sts., Philadelphia, Pa. Louisiana Purchase Exposition 


Manufacturers of Cochrane Feed-Water Heaters, Cochrane Steam & Oi! Separators and the Sorge-Cochrane Systems. 






“Cleveland” Solid Frame Punches 
IN STOCK 


ROTARY PLANERS 

MULTIPLE PUNCHES 

PUNCHES AND SHEARS—all sizes 
RADIAL DRILLS 


The Cleveland Punch & Shear Works Co. 
Cleveland, Ohio 


**Our Name Denotes Quality "’ 


; FORGINGS . 


The kind you want—made the way you want them. Quick too. 






















Your order please. 


THE CLEVELAND wcncrcccm. 60. 


Hamilton and Kirtland Sts., Cleveland, O. 
a P, 


MILLING ON THE PLANER 


You have a stationary tool on your planer, why not have a 








revolving tool, also? 
The Farwell Miller is a big cost 
cutter on a lot of that work that 


is finished all over. 
Vertical, horizontal or angular spindle. Four sizes. Send 
for Catalog No. 55. 


The Adams Company, Dubuque, Iowa, U. S. A. 


De Fries & Co., Dusseldorf, Germany G. Koeppen & Co., Moscow, Russia V. Lowener, Copenhagen, Denmark 
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Buffalo Foundry Co. 


BUFFALO, N. Y. 


LARCE, STRONG, DIFFICULT 


CASTINGS 


UP TO 100 TONS IN WEICHT. 


(CUPOLA IRON 
MADE / AIR FURNACE 
FROM 

{SEMI-STEEL 


No casting or order too ergs. | 











LAKE ERIE ENGINEERING WORKS, Buffalo, N. Y. 
Build Engines of the Highest Class of Any Type for Any Service 


HEAVY GRAY IRON T ROUGH and 
and SEMI-STEEL CAS INGS MACHINED to ORDER 
SPECIAL, HEAVY MACHINERY AND LARGE WORK A SPECIALTY 
No Engine, Machine or Casting too Heavy 














{ CAST STEEL BOLSTERS DAVIS WHEELS SIMPLEX BOLSTERS 
“ WHEEL CENTERS R. E. JANNEY COUPLERS BRAKE BEAMS ~ 
>) FRAMES SUSEMIHL SIDE BEARINGS SPRINGS ' ny. ai 
wf ~) 





ty AMERICAN STEEL FOUNDRIES \“® 


SIMPLEX RAILWAY APPLIANCE COMPANY. 





NEW YORK, 42 BROADWAY CHICAGO, FISHER BUILDING ST. LOUIS, FRISCO BUILDING } 








SKELP 
| = SLABS BILLETS 
— BASIC OPEN HEARTH STEEL 
SHEET BAR UNIVERSAL PLATE 














CANTON, O 
s " 
If you are in need of STEEL CASTINGS for any purpose, Write us. 
AMERICAN BRAKE SHOE 2 FOUNDRY COMPANY 
Lo CHICAGO HEIGHTS, ILLS. a 








ROLLING MILL MACHINERY 


TIN PLATE MACHINERY 
CIRCLE CUTTING PLATE AND BAR SHEARS 
STRAIGHTENING MACHINES 


R. S. NEWBOLD & SON COMPANY 


Founders. Moshiniste pad eens Meters 
thee and Ws 1K 
Westerr on we LEMLE} eaten ous sae Pittet 
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Oak Hill Fire Brick & Coal Co ..............+. 
EY co COG ah cbek bo dats ees tucssees 
Oglebay, Norton & Co..-................. 
ED ood oa cca dacaec us ccdece dacse 


EE, ee er 
Otis Steel Co....... . 


Pawling & Harnischfeger 
Paxson Co., aes! 
Peerless Drilling ( Yompound Co ‘o 
Phosphor Bronze Smelting Co. 
Pickands, Brown & Co.... ae 
Pickands, Mather & Co ............... 
Pittsburg Construction Co . 

Pittsburg Valve Fdy. & Construc tion Co 
Powell & Colne bebtwstetedes 
++Pratt & Letchworth Co 

Prescott, Fred M., Steam Pump C ‘o ik 
ED, he bee cccnuswesedecescvcece 


Railway Appliances Co .............. 
ED, occa ncscccsc 

+Ransom Mfg. Co... 
+Reed, F. E., Co 
Republic Iron & Steel Co 
*Richardson & Co........ 
Ridgway, Craig, & Son .... 
Riter-Conley Mfg. Co 
Roessler & Hasslacher Chemical Ce 0. 
Rogers, Brown & Co.. .. ist 
*+Ruger Mfg. Co : 
Russell, Burdsall & Ward Bolt & Nut C 0. 
Russel Wheel & Foundry Co....... 
Ryerson, Jos. T. & Son............. 


1&chumacher & Boye 
Scioto Fire Brick Co 
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Uehling-Decker Co 


oy INNS 6s 5.4 dasutsstosneencaunt 26 
EE TE TE TE 85 
93 | *Shelby Steel Tube Co.................0ceceeees 75 | 
4 | Shenango Furnace Co...... ......... 24 
aoe GT IT a06 exeoccecensesscanessueces mm ae 
9 | *Shultz Belting Co jeegasaGheadabsatbieen = 
Sligo Iron & Steel Co. yavevistesd weeks 77 
86 | +Smith, Charles G. Co od ee 
88 | Smith, J. D., Foundry Supply Cx ‘o. ce 
8? | Southwark Foundry & Machine Co .......... 84 
83 | Soisson, Jos. Fire Brick Co ......... aa 
w | +Speldel J.G. 7 TR = 
93 | +Standard Engineering | RRP O REY 
% | Standard Gauge Steel Co.... ....... 79 
75 | Stevens, F. B. ... peuint len 
a1 | *8toover Pay. & Mfg. Co. paasdakie seit 
77 | Stowe-Fuller Co..... kanes eee o4 
2 | Stow Mfg. Co........ see - cccee 
SD | DOG IPTIN OO. 860 cccccccccscccccces —s: 
| Stupakoff,S. H .......... Reancnveshwanecss a4 
% | *Superior Charcoal Iron Co .... eeiadewe . a 
2 | +Swank’s, Hiram,Sons... bauneesy _ 
Ry PHU OP BOO ce oes cssccgecscccscees 
a 5 vc ccn scapes ecenes - 
24 Tate, Jones & Co 81 
90 +Taylor, Wilson & Co., Ltd. .... ... — 
go | | Thew Automatic Shovel Co..... ek "an 
93 Thomas Furnace Co.......... 93 
* | *Thompson, Hugh L.. icektesed 46 ebseese 
o | Thomson, W. H., & Co.. idan a ~« 2B 
| *Thomeon, F. du P........... oe 
1. 96 Tindel-Morris Co ie. a ae 
ree -| Tod-Stambaugh Co...... nsscdel bs wedene 93 
Sl a 
| *Toledo Machine & Tool Co. ad Os 


June 15, 1905 


Transue & Williams Co.... 
+Turner Brass Works...... 
Turner, Vaughn & Taylor Co 


TmBer wees, TH. B. & OO... 6..cccccks 6. cccceses 
Union Drop Forge Co. ee Se 
*Union Fdy. & Machine Co. sdecastehbensedas : 
*United Coke & Gas Co 
United Engineering & Foundry Co.... wens 
tUnited States Cast Iron Pipe & Fdry Co.... 
United Steel Co. zen aoe 
Upson Nut Co ......... 


VanDorn & Dutton Co 
tVandyck Churchill Co. 
*Vilter Mfg. Co ; 
tVonWyck Machine Tool Co 
Vulcan Iron Works Co ....... 


*Walter, Wm. B. & Co 
*Warner & Swasey Co 
Washington Coal & Coke Co 
tWatson Stillman Co. 
Wellman-Seaver-Morgan Co 
West Leechburg Steel Co 
Wheeling Mold & Foundry Co 
Whitman & Barnes Mfg. Co 
Wickes Bros............ 
tWilliams Tool Co 

Williams, White & Co 
Wister, L. & R., & Co 

Wood, R. D., & Co 

Wood's, T. B., Sons 

Wyman & Gordon, 


Yale & Towne Mfg. Co 
Youngstown Engineering Co 





BUYE 





™ 


’ DIRECTORY 


Advertisements can be found readily by reference to the Alphabetical Index. 


J 








Accumulators— 
Alliance Machine Co., Alliance, O. 
Birdsboro Steel Foundry & Machine Co., Bi 
boro, Pa. 


Chambersburg Engineering Co., Chambersburg, | 


a. 
The Cleveland Machine & Mfg. Co., 
land, 


oO. 
Mesta Machine Co., Pittsburg, Pa. 


Morgan Construction Co., weqgerer, Mass. 


Niles-Bement-Pond Co., New York. 
United Engineering & Fdy. Co., Pittsburg, 
Watson, Stifiman o., New York City. 

. D. Wood & Co., Philadelphia, Pa. 


Air Compressors— 
American Air Com 
American Well 


orks, Aurora, 


A. S. Cameron Steam Pump Works, New York | 


City. 
Curtis & Co. Mfg. Co., St. Louis, Mo. 


General Pneumatic Tool Co., 
Lakes 


Ingersoll- Sergeant Drill Co. 
Laidlaw-Dunn-Gordon Co., New 
Rand Drill Co., New York City. 


Alloys (For Sound yoy 
Geo. G. Blackwell Sons & Co 


Annealing Boxes— 
Girard Boiler & Mfg. Girard, O. 
plecyan Boiler & Cons. yn Lowellville, O. 


Great Engineering Works, 


Paxson Co., Philadelphia, Pa. 


Anti-Friction Metal— 


Phosphor-Bronze Smelting Co., 
Pa. 


Arbor Presses— 
Edwin E. Bartlett, Boston, Mass. 


Ball Bearings— 
Auburn Ball Bearing Co., 


Band Saw Filing Devices— 
New Britain Machine Co., New Britain, Co 
Long & Allstatter Co., Hamilton, O. 


Bars (Iron and Steel)— 
Beals & Co., Balete ma Be 
Rourne-Fuller C Cleveland, oO. 
Carnegie Steel Co. , Pittsburg, Pa. 


N.Y. 


Rochester, 


Cleve- 


ressor Works, a Y. City. Ww. 


Montour Falls, | 
| 
Detroit, | 


New York City. 
York City. 


iverpool, Eng. 


Philadelphia, 


Fort Wayne Iron & Steel Co., Ft. Wayne, Ind. 

Globe Rolling Mills Co. Cincinnati, 

Harrow Spring Co., Kalamazoo, Mich. 

| Arthur C. Harvey ‘& Son, Boston, Mass. 

Lockhart Iron & Steel Co., Pittsburg, Pa. 

me ag 3 Iron & Steel Co., Chicago, [Il. 

Joseph T. Ryerson & Son, Chicago, New York 
and Pittsburg. 

Scully Steel & Iron Co., Chicago, Ill. 

Sligo Iron & Steel Co., ’ Pittsburg, Pa. 

W. H. Thompson & Co., Philadelphia, Pa. 

Pa. | Wm. B. Walter & Co., Chicago, Ill. 


Bellows and Blowers— 
Hill & Griffith Co., Cincinnati, O. 

The S. Obermayer Co., Cincinnati and Chicago. 
Paxson Co., Philadelphia, Se. 


Spry ate Cleveland. 
atteawan, 


rds- 


*he J. D. Smith Fdy. 
Green Fuel Economizer C 


Belt Dressing— 
| The Ironsides Co., Columbus, O. 

Jerse City, N. J. 
Louis, o. 


os. Dixon Crucible Co., 
hultz Belting Co., St. 


Belting— 


Chicaso Rawhide Mfg. Co., Chicago, II. 


| Gandy Belting Co., altimore, Md. 
sere pate, Co., Columbus 
ink-Belt Machinery Co., Chicago, Til. 


Shultz Belting Co., St. Louis, Mo. 
The Whitman & Barnes Mfg. Co., Chicago, Tit. 


Bending Machines— 

Alliance ~~ Co., Alliance, O. 
Bertsch & C Cambridge City, y* 
E. W. Bliss “Co., Brooklyn, N. Y. 

7?) Engineering Co., Chambers- 


antbaa” Punch & Shear Works Co., Cleve- 
an 

Espen- ‘Lucas Machine Werte, » SaMeaeighia, Pa. 

National Machinery Co., Tiffin, 

Niles-Bement- Pond. Co ae ion York. 

Watson-Stillman ey "Tew York City. 

has White & Co., Moline, III. 

R. ood & Co., Philadelphia, Pa. 


-_ | Blast Furnace Work— 
Amsler Engineerin ies 
The Girard Boiler & M 
The Macbeth Iron Con ‘leveland, oO. 
| Meehan Boiler & Construc. Co., Lowellville, O. 
Pittsburg Valve, Foundry & Construction Co. : 
| Pittsburg, Pa. 





Fisteburg. Pa. 
Co., Girard, O. 


| Riter-Conley Mfg. Co., Pittsburg, Pa. 
| Russel Wheel & Foundry Co., 
Southwark Fdy. & Mach. Co., 
The Wellman- Seaver theses Co., Cleveland, 


Boilers— 
The W. P. 
Dravo, Doyle 
The Girard Boiler & —_ 
Harrison Safety Boiler W 


Davis Mach. Co., Rochester, N. 
& Co., Pittsubrg, Pa. 


orks, 


ellville, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
WwW. W. Shilling. Sharon, Pa. 
Struthers-Wells Co., Warren ; 
Vilter Mfg. Co., Milwaukee, Wis. 


Bolt and Nut Machinery— 
Acme Machinery Co., Cleveland, O 
Baird Machinery Co., oe Pa. 
National Machinery Co., Tiffin, 
Standard Engineering Co., Elwood City, Pa. 
Williams Tool Co., Erie, Pa. 


Bolts and Nuts— 
American Iron & Steel Mfg. Co., 
Garland Nut & Rivet Co., Pittsburg, Pa. 
Graham Nut Co., Pittsburg, Pa. 
A. G. Hathaway & Co., Cleveland. O. 
Lockhart Iron & Steel Co., Pittsburg, Pa 
Milton Manufacturing Co., Milton, Pa. 
Russell, Burdsall & Ward Bolt & Nut Co., 

Chester, N 





and Pittsburg 

Scully Steel & Iron Co., Chicago, II. 
Upson Nut Co., Cleveland, O. 

| Boring Bars (Portable)— 


Chas. Elmes Eng. Works, Chicago, III. 
H. B. Sees & Co., Philadelphia, Pa. 





| 
| 
| 
| 


| 


Boring Machines (Horizontal)— 
7: cCabe, New York City. 
Viles-Bement-Pond Co., New York. 
Pawling & Harnischfeger, Milwaukee, 
Pratt & Whitney Co., Hartford, Conn. 

Chas. G. Smith Co., Pittsburg, Pa. 


Boring Tools (Adjustable)— 
Armstrong Bros. Tool Co., Chicago, III. 
C. A. Nordquist, Chicago, 


Wis. 


Detroit, Mich. 
Philadelphia, Pa. 


O. 


Y. 


Co., Girard, O. 
Philadelphia. 


The Hooven, Owens, Rentschler Co Hamilton, O 
Hyde Bros. & Co., Pittsburg, Pa. 
E. Keeler Co., Williamsport, Pa. 
The Meehan Boiler & Construction Co., Low- 


Lebanon, Pa. 


Port 


Joseph T. Ryerson & Son, Chicago, New York 





THE IRON TRADE REVIEW 75 





DEAN BROS. STEAM PUMP WORKS 


INDIANAPOLIS, IND. 


DUPLEX PUMPS for all purposes; Hydraulic Pumps, 
with forged cylinders. Fly Wheel Pumps. 


JET and 


surrace Cond ensers 


All sizes of Vacuum Pumps up to 60 inch cylinders 
Try one of our SIMPLE boiler feeders 
The largest line of pump patterns in America 
Air Pump and | 


Jet Condenser Send for printed matter 











Simple Steam Pump 








f 
ULésii / // ‘ J 
ADAPTED FOR A VARIETY OF USES IN 
UIPUAUIP A A rurwecour 
CURANICAL AND ENGINEERING LINES 


= or . errr 








| GOFF, HORNER & CO., Lid. 
FRICK BLDG., PITTSBURG, PA. 


Rooms titi, 1112 and 1113. WORKS: Zanesville, Ohio. 


‘MUS KIN GU M’”’ 


Brands of IRON and STEEL SHEETS are the best because 
they are made from the best steel obtainable and pure refined 
iron. Ask for prices on our Black, Plain and Painted Sheets, 
Electrical Sheets. We also make Flat, Corrugated and ««V’’ Crimped. 
FINE GRADE PICKLED AND COLD ROLLED SHEETS. 


Send for *‘Muskingum" booklet. 

















GREEN PNEUMATIC HAMMERS 


Will Fulfill Your Requirements in Every Particular 
Fully Described in Bulletin No. 16 


THE DAYTON PNEUMATIC TOOL CO. 


DAYTON, O. CHIGAGO, ILL. 











STEEL SPRING 
SPRINGS Ot Sakae STEEL 


MANY KINDS MANY USES 
YOUR INQUIRIES AND SPECIFICATIONS SOLICITED 
Rolling Mills HARROW SPRING COMPANY, Kalamazoo, Michigan Spring wets | 











PITTSBURGH VALVE, FOUNDRY & CONSTRUCTION CO, 
ENGINEERS, FOUNDERS, PIPE FITTERS AND’ MACHINISTS 


STEAM PIPING FOR HIGH PRESSURE ad) -10) (Cl PA. 


POWER PLANTS 
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The W. P. Davis Mach. Co., Rochester, N. Y. 





Boring and Turning Mills— Chrome Ore— ; 
Baird Machiner ittsburg Pa. Geo. G. Blackwell, Sons & Co., Ltd., Liver- E:spen-Lucas Machine Wks., Philadelphia, Pa. 
Bickford Drill et Co., Cincinnati, Oo. pool, England. Hurlburt-Rogers Machine Co., South Sudbury, 
Bullard Machine Tool Co., Bridgeport, Conn. Reed F. Blair & Co., Pittsburg, Pa. . Mass. 

The P. Davis Machine Co., Rochester, Pratt & Whitney Co., Hartford, Conn. 
Chucks— Railway Appliances Co., Chicago, III. 
Espen- Lucas Machine whe, Philadelphia, Pa. Niles-Bement-Pond Co., New York. Vandyck Churchill Co., New York City. 
4 cCabe, New York Cit 
si Bement-Pond Co., New York. Clutches— Cutting off Tools— 
Chas. G. Smith Co., Pittsburg, Pa. Brown Hoisting Machy. Co., Cleveland, O. Armstrong Bros. Tool Co., Chicago, III. 
Interstate Engineering Co., Cleveland, O. Pratt & Whitney Co., Hartford, Conn, 
Brushes— omaleg & Schultz, Chicag ‘o, Ill. 
Hill & Griffith Co., Cincinnati, O. Link-Belt Machinery Co., Chicago, Ill. Condensers— 
The S. Obermayer "Co., Cincinnati and Chicago. Chas. G. Smith Co., Pittsburg. Pa. A. S. Cameron Steam Pump Wks., New York. 
a! se - Co. ped hiladelphia,_ re. oe T. B. Wood’s Sons, Chambersburg, Pa. Vilter Mfg. Co., Milwaukee, Wis. 
e mith Su o., Clevelan 
J. Pe and Coal and Coke— ‘Couplings— 

Buildings (Steel and Iron)— | N. Armour, Pittsburg, Pa. E. Ww. Bliss Co., Brooklyn, N. , 4 
Interstate Engineering Co., Cleveland, O. Resserner Coke Co., Pittsburg, Pa. H. W. Caldwell & Son Co.. Chicago, III. 
McClintic-Marshall Cons. Co.. Pittsburg, Pa. Reed F. Blair & Co., Pittsburg, Pa. The Electric Controller & Supply Co., Cleve- 
Pittsburg Construction Co., Pittsburg, Pa. The Bourne-Fuller Co., ane none gy Ne land, O. ; 

Riter-Conley Mfg. Co., Pittsbur M. A. Hanna & Co., Cleveland, Interstate Engineering Co., Cleveland, O. 
Russel] Wheel & Foundry Co. Betsoit, Mich. J, H. Hillman & Son. Pittsburg, Pa. New Britain Machine Co., New Britain, Conn. 
~ Ernest Law & Co., Philadelphia, Pa. Pratt & Whitney Co., Hartford, Conn. 

Cableways— eee & Co., Leetonia, O. : 

Lidgerwood Mfg. Co., New York City. T. S. McRath & Co., Portland, Ore. Direct Motor Drive for Planers— 
Pichants Mather & "Co. Cleveland, oO. The El c 7 & S ly C Clev 

Carborundum— Rogers, Brown & Co., Cincinnati, O. la 4 — ontrowler Ty VO, VSS 

The Carborundum Co., Niagara Falls, N. Y. w ww Thom | : Co., Philadelphia, +a — 
ashin ton oa oke Co ittsburg, P oe 

Castings (Aluminum, Brass & Bronze)— | | LL. R. Wister & Co., Philadelphia, Pa. Draw Benches iw Ad ral —_— 
Lunkenheimer Co., Cincinnati, O. ¢ 1 Cutt — oundry Mac be » 
The he gh Vaughn & Taylor Co., Cuyahoga | :~ eye . Morgan Construction Co., Worcester, Mass. 

Falls, O. | ersoll-Sergeant Drill Co., New York City. H EL Th Waterbury, Conn 
rey Mfg. Co., Columbus, oO. T ug a “hn & 1 ™ Co. Cu . i 2 Fall 
Castings (Gray Iron)— | cota Chisels and . weer, aughn aylor Co yahoga Falls, 
Birdsboro Steel Foundry & Machine Co., Birds- Ss Punches— 5 *; 
boro, Pa. . The Whitman & Barnes Mfg. Co., Chicago, III. Watson-Stillman Co., New York City. 
Buffalo Foundry Co., Rane, i 4 Drilling Compound— 
Farrel Fdy. & Mach. Ansonia, Conn. Conveying Machinery— ‘ 4 P . ‘ 
Francis '& ie-res Fdy a Chicago, Ill. C. O. Bartlett & Snow Co., Cleveland, O. Peerless Drilling Compound Co., Utica, N. Y. 
Great Lakes Engineer Wks., Detroit, Mich. The Brown _Hoistin Machy. Co., a 1 
Lake Erie Engineering Works, Buffalo, N. Y.| H. W. Caldwell & Son Co., Chicago Drilling Machines (Radial)— 
The Macbeth Iron Co., Cleveland, oO. Interstate Engineerin Co., Cleveland, = Bickford Drill & Tool Co., Cae innati, O. 
Mesta —y Co., Pittsburg, Pa. qonrer Mfg. - Columbus, O. Cleveland Punch & Shear Wks. Co., Cleveland. 
New Jerse . & Mach. Co., New York City. | Arthur _ = New York City. The W. P. Davis Mach. Co., Rochester, N. Y. 
Nortmann Dig e Fey. Co., Milwaukee, Wis. Link-Belt achinery Co., Chicago, Ill. The William E. Gang Co., Cincinnati, O. 
The Macbeth Iron Co., Cleveland, O. J. McCabe, New York City. 
Mechanics Machine Co., Rockford, III 


er pe a = ly. Co. peste —_ . Mn Pn one | unr S ae 
lor, Wi t . cLanahan-Stone “ ’ 
he V Tod. as — a inti Pa. - eg 7” ~ ing Niles-Bement-Pond Co., New York. 





The Wm. Tod Co., Youngstown, 
The Turner, Vaughn & Taylor Co., Cuyahoga New > ested Fdy. & Mach. Co., New York Chas. G. Smith Co., Pittsburg, Pa. 
Falls, O. Cit Vandyck Churchill Co., New York City. 
United Engineering & Fdy. Co., Pittsburg, Pa. Russet Wheel & Fdy. Co., Detroit, Mich. - : 
United States Cast on Pipe & Fdy. Co., The Wellman-Seaver-Morgan Co., Cleveland, Drilling Machines (Upright)— 
y € P & 
w oy 4 ptr & Co., Chica m Ohio. Baird neg tS Go. Pittsburg, Pa. 
m alter é oO. hicago, Cc Cc Raker Bros., Toledo, (¢ 
T. B. Wood’s Sons, Chambersburg, Pa. ore Compound and Flour— Teol Co.. Ciaci 
‘vhe Youngstown ip nnmberebarg. Yous Hill & Griffith Co., Cincinnati, O. P  Bleicl & &, 4 ihe —y ” 
town, O. ; W. Paxson Co., Philadelphia, Pa. Cincinnati Machine Tool Co.,’ Cincinnati, O 
o Malleabl he J. D. Smith Fdy. Supply Co., Cleveland. Cleveland Punch & Shear Wks. Cx »., Cleveland. 
astings (Malleable)— Goss Oven Knecht Bros. Co., Cincinnati, O. 
i —_ Pony. iron pa. Buffalo. Hill & Griffith Co., Cincinnati. O J. te McCabe, New to, Ne wy . 
uckeye ee asting Co., Columbus AM. © A ea ee : =tpe Nifes-Bement-Pond Co ew or 
Payton Malless Tron Co, Dayton, ©. Coosa. | foW Dereon Ce, Puigiennna Pas CHM | Chas G "Smith Co. Binwburay Pa 
The Haven Malleable Casting Co., Cincin F Vandyck Churchill Co = York City 
nati, O. The J. D. Smith Fdy. Supply Co., Cleveland. a \ P ae : 
Meadville Malleable Iron Co., Meadville, Pa. Northern Engineering Works, Detroit, Mich. Economizers (Fuel)— 
pag pa — ay | fron Co E a St. "¥ ouis, Ill. Countershafts—( Variable Speed)— Green Fuel Economizer Co., Mattewan, N. Y. 
Pete Tetcheorth Co., Buffal lo, ‘N a: City. Mesta Machine Co., Pittsburg, Pa. El t 
Wm. B. Walter & Co., Chicago, li. ~ Say saeerertion, oo beg ows Mace. Ate ‘Ridgway & Son, Coatesville, Pa 
‘ . Jnited Engineerin y. Co., Pittsburg, Pa. - " ; . 
Castings (Semi-Steel)— Sane Stillman Co, New York City. ‘ J. G. Spiedel, Reading, Pa. 
Farrell I ney. & —_ Co, Ansonia, Conn. Cc Z A Wood & Co., Philadelphia, Pa. Emery Wheel Dressers 
Francis . Vygren Fdy. Co., Chicago, Ill. rucibDies— JT. Wendell Cole, Coulmbus, O 
Lake Erie Engineering Works, Buffalo, N. Y. oe. Pines. Crucible Co., Jersey City, N. J. Norton Sere Wheel Co., Worcester, Mass. 
i Griffith Co., Cincinnati, O. Stow Mfg. Co., Bin zhamton, 4 
Castings (Stee!)— | S. Obermayer Co., Cincinnati and Chicago. ; . . 
Acme. Steel & Melleabie Ay wv - Buffalo. J. W. Paxson Co., Philadelphia, Pa. Engineers and Contractors— 
— rake Shoe dy ts) ew York he J. D. Smith Fdy. Supply Co., Cleveland . M. Acklin, Pittsburgh. 
American Steel Foundries, New York. Crushing Machinery— Anser Engineering Co. 1‘ eae ~ 
Renjamin Atha & Co., Newark, N. J. C. O. Bartlett & Snow Co., Cleveland, O Victor Beutner Seedaen’ a. 
. -.7 ‘ and, O. ) ; ner, ‘ g, Pa. 
we a See Foundry & Machine Co., Birds- en Steel Foundry & Machine Co., Birds- The Duff Patents Co Pushers, Pa. 
‘ . oro, P c ej y ‘ ittsbr ‘ 
Bjoceris Deset Coming. are ae, Ind. ra Fdy. & Mach. Co., Ansonia, Conn. anally ay = c” Phieicthia Pa 
Mesta Machine Co., Pittsburg, Pa. Interstate Engineering Co., Cleveland , 5a -Cromwell Engir g Co., Clevelan 
National Steel Foundry Co., New York. a Jeffrey Mfg. et . c By 0. seins eM Haseltine, "mane wag Ni , 
ortegann Puttke Fe dy. Co., gnwainee, vV 1s. Link- Relt Machinery Co., Chicago, Tl S. V. Huber & Co., Pittsburg, Pa. 
tie oe a0 een, = Baffelo. N.Y McL. anahan-Stone Mach. Co., Hollidaysburg, Robt. W. Hunt & Co., Chicago, Ill 
Wi'B Walter & Co Chi ~ Ti, i ‘ Pa. Interstate Engineering Co., Cleveland, O. 
A 7 eS ‘we —,S tent © Mesta Machine Co., Pittsburg, Pa. Jeffrey Mfg. Co., Columbus, O. 
e We an-Seaver-Morgan Co., Cleveland, i parosts & Son o.. o_o Pa. = Julian Kennedy, Pittsburg, Pa. 
= % ite ngineering dy. Co., ittsburg, , Valter Kennedy, Pittsburg, Pa. 
vee - see Troughs and Conduct ™., Wellman-Seaver-Morgan Co., Cleveland, David Lamond & Son, Pittsburg, Pa. 
‘ — hio. Alex. Laughlin & Co.. Pittsburg, Pa 
Berger Mfg. Co., Canton, O. Link-Relt Machinery Co., Chicago, I! 
Cupolas— The Macbeth Iron Co., Cleveland. O 
Cement— Girard Boiler & Mfg. Co., Girard, O. McClintic-Marshall Const. Co., Pittsburg, Pa 
Reed F. Blair & Co., Pittsburg, Pa. _ ALS yo O. ee George W. McClure, Son & Co., Pittsburg. Pa 
ne Meehan Boiler onstruction, Co., Low- echan Boiler & Cons. Co.. Lowellville. O 
Chain Belting— ellville, O. Morgan Construction Co., Worcester, Mass. 
W. Caldwell & Son Co., Chicago, III. Northern Engineering Works, Detroit, Mich. | New Jersey Foundry & Machine Co., New 
So: Engineering Co., Cleveland, O. The S. Obermaver Co., Cincinnati and Chicago. York City. ‘ " 
Jeffrey Mfg. Co., Columbus, O. T. W. Paxson Co., Philadelphia; Pa. Pittsburg Construction Co., Pittsburg, Pa. _ 
idak-Belt Machine Co., Chicago, Til. pier Coaley ts. Go Eittsbure, Pa. ‘as e Foundry & Construction Co., 
ew Jersey Foundry & Machi N ussel Whee Fdy. Co., Detroit, Mich. ittsburg, P 
York City. d amtine Co, New The J. D. Smith Fdy. Supply Co., Cleveland. Powell & Colne. New York City. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Chain Machinery— Cutters — Russel Wheel & Foundry Co., Detroit, Mich. 
Tegner, P se & Taylor Co., Cuyahoga Eater Bistnard Milling Machine Co., Hyde Hohn The & om Wasckern ine 
» O. | ark, Mass u . Thompson, aterbury, Conn. 
r | The Cleveland Twist Drill Co.. Cleveland, O. F. du P. Thomson, Ruffalo, N. Y; 
Coemiste— ; es O Pratt & Whitney, Hartford, Conn. : The Wellman-Seaver-Morgan Co., Cleveland, O 
. A. Emmerton, Cleveland, O. 
Grasselli Chemical Co., Cleveland, O. | Cutting off Machines (Cold Metal)— - Engines (Steam)— 
The R. W. Hunt & Co., Chicago, III. Birdsboro Steel Foundry & Machine Co. = Beil Engine ws, Pa. 
Th wid & Hasslacher Chemical Co., New boro, Pa. ae Bonar & Co., Incor., Pittsburg, Pa. 
or’ ity. Cleveland Punch & Shear Wks. Co., Cleveland. uckeye Encine Co., Salem, 
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"\ cc us cod cena Oh eeabel “Eee Gc. Cae 


’? ; 
Let us send you a trial barrel of ‘‘ Esso’’ Gluetrin Core Binder 
We want your coremaker to try it—éry it honestly and t/ you are not satisfied with resu!ts from this material, it w#// mot cost r cent 
Our Core Binder is a perfect sudsittuie for Flour, Rosin, Molasses, etc It will save your coremaker's time, preven! blown enstines. , c 
the cost of cleaning them, and mate money for you in the core room. 4 


Order a trial barrel /o-day, and let us prove it. Anyway, write for booklet “E.” 


She S. OBERMAYER CoO. 


“The House of quality and service” 


CINCINNATI CHICAGO PITTSBURG 
2 A SD Queer quem a mere 


Pratt & Letchworth Company | [SEMI STEEL 











Malleable Iron and Steel Castings ONLY 
Works IN OUR NEW PLANT 
BUFFALO, N. Y. 1201-1217 Fillmore St. 
BRANTFORD, ONTARIO CHICACO 
B A od j R O AY The Francis & Nygren 
for Staybolts, Chains, Mine Cars and Difficult Forgings Foundry Co. 


Charcoal Iron, Refined Iron, Soft Steel 
PLATES AND SHEETS 


SLIGO IRON & STEEL CO. MISSOURI MALLEABLE 

















Successor to PITTSBURGH, PA. 
PHILLIPS, NIMICK & CO. Established 1823, 
/RON COMPANY 
CANTON FOUNDRY & MACHINE Co. menneantarens ot 
CANTON, OHIO Refined Air Furnace 
Crey Iron Castings Malleables 


% lb. to % of 20,000 lbs.— TRY US and 








Crey Iron Castings 
EAST ST. LOUIS, - MLL. 





BLACKWELL 


Ferro Alloys, CASTINGS 


Oe ‘Metals and Ores FORGINGS 


CHROME ORE Blackwell’ pecial Refractory quality for Furnace Linings. (Iron and Steel) 
MANGANESE ORE of every grade of all kinds 


FLUOR SPAR We are the largest mine owners In the world — 
S._A.M. ALLOY. Produces sound ingots and blowhole-free castings Low Prices — Quick Deliveries 





TRADE MARK 








FERRO PHOSPHORUS. CARBONLESS CHROMIUM METAL 
>> . , e ( Atte 4 ) ' ’ , 
FERRO MOLYBDENUM Pure Molybdenum MOLYBDENITE wen. B. WALTER 4 co. 


FERRO-CHROME. 60-72% Cr., ' to 1 Carbon and any up to 10% Mereuctte Bidc.. Ont 
ean nan - cac 

FERRO TUNGSTEN 50-90%, TUNGSTEN METAL, 96 99 qu e g o 

FERRO-TITANIUM. FERRO-BORON, FERRO VANADIUM, 25 and 50% 














FERRO-SILICON, 25%. 50% and 75%. COPPER SILICON ; 
PLUMBAGO, BLACKLEAD, METAL WORKERS’ CRAYONS S. FIX SONS 


We makeany and EVERY ALLOY AND METAL REQUIRED. | Steam Tube Welding Works. 
P : rf i . 


We make a 
. a Manufacturers of reworked boiler tubes. 


GEO. 6. BLACKWELL. SONS & 00,, Limited LIVERPOOL, exc. fi ean 


Manufacturers, Metaliurgists, Mine Owners, Merchants. ~ 








WORKS: Garston Docks. CODES: A.B C., Morcing & Neal, Lieber’s, and Western Union. 


FLOOR SPAR. Toc Fomarinania Sat Mie. Gomeany, Fibaneh, Pas An every week ad pays 


n+ ‘ CHROME ORE—The Harbison-Walk a ee 
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Columbus Iron & Steel Co, Columbus, O. | Furnaces— Hoisting Machinery 
C. & G. t Vernon, O. Amsler Engineering C o., Pittsburg, Pa. | The Brown Hoisting” Machy. Co., Cleveland, 
The W. P. avis Minch, Co., Rochester, N. Y. Morgan Construction Co., Worcester, Mass. | Ohio 
Deere, De oy Gon, Pittsburg, Pa. Pa. The Ww ellman-Seaver- Morgan Co., Cleveland, O. W. ‘Caldwell & ee So. ponies, Ill. 
. ’ . urtis o. . Co., St. Louis. 0. 
Great Lakes Engineering Wks., Detroit, Mich. | Furnaces (Crucible)— | Dobbie Fdy. & aN Co., Niagara Falls, 
The Hooven, Owens, Rectschler Co., Hamilton, O Hill & Griffith Co., Cincinnati, O. Y. 
E. Keeler Co., Williamsport, Pa. The S. Obermayer Co., Cincinnati and Chicago. | Interstate = ineering Co., Cleveland, O. 
Lidgerwood Mfg. Co., New "York City. qi: WwW. — Co., Philadelphia, Pa. {earey *o., Co umbus 
The Macbeth Ion Co., Cleveland, OU. The J. D. Smith Fdy. Supply Co., Cleveland. id ~ a Mig. Co., New York Cit 
Mackintosh, Hemphill & Co., Pittsburg, Pa. Link-Belt Machinery Co., Chicago, ik: 
Mesta Machine Co., Pittsburg, Pa. | Galvanizing and Tinning Machinery— Macbeth Iron Co., Cleveland, O. 
New Britain Machine Co., New Britain, Conn | ‘Turner, Vaughn & Taylor Co., Cuyahoga New Jersey Fdy. & Mach. Co., New York 
perthere “ihe Go. alan NS Mich. Falls, O. wit . ” - 

Ruger M Buffalo, | P iles- Bement-Pond o., New York. 
Southwark Fay. Co., Philadelphia. Galvanized Iron & Steel— | Russel Wheel & Fdy. Co. Detroit, Mich. 
pereteere Wall &. Waren, Pa. The Berger Mfg. Co., Canton, O. G. Speidel, Readin 

he Wm. Tod Co., Youngstown, O. Bourne-Fuller Co., Cleveland, O. ‘he een Seaver- ke Co., Cleveland, 


Vilter Mfg. Co., Milwaukee, Wis. Cleveland Galvanizing ‘Works, Cleveland, O. | Ohi 
Yale & Towne Mfg. Co., New York City. 


The Welman-Seaver-Morgan Co., Cleveland, Joseph T. Ryerson & Son, Chicago, New York 
Ohio. 2 and Pittsburg. 
Wickes Bros., Pittsburg, Pa. Scully Steel & = Co., Chicago, Ill. | Hoists (Pneumatic)— 


W. H. Thompson & o., gmat Pa. | Curtis & Co. Mfg. Co., St. Louis, Mo. 





Pociag— | General Pneumatic Tool Co., Mont 
jon. pisse | Crositle Co-. Jersey City, N. J. Galvanizing Pots— ap ee | caerel neumatic Tool Co., Montour Falls, 

i rifith Co., Cincinnati, O. Girard Boiler & Mf o., Girar | Northern Engine Works, Detroit, Mich. 
7°% i Obermayer Co., Cincinnati and Chicago. Meehan Boiler & Cons. Co., Lowellville, O. Rand Drill gin cerns York — Mich 


Te Paxson Co., Philadelphia, Pa. 
he J. D. Smith Fdy. Supply Co., ‘Cleveland. 
. B. Stevens, Detroit, Mich. 


Ferro-Manganese— 
Reed F. Blair & Co., Pittsburg, Pa. 


Ferro-Silicon— 
Geo. G. Blackwell Sons & Co., Liverpool, Eng. 
Reed F. Blair & Co., Pittsburg, Pa. 


Gas Producers— 
Amsler Engineering Co., Pittsburg, Pa. 
The Duff Patents Co., Pittsburg, Pa. 
Eynon-Evans Mfg. Co., Philade phia, Pa. 
Morgan Construction Co. » Worcester, Mass. 
The United Coke & Gas Co., New York. 
The Wellman-Seaver-Morgan Co., Cleveland, O. 
R. D. Wood & Co., Philadelphia, Pa. 


Hot Blast Stoves (Equipment For)— 
Union Foundry & Machine , Pittsburg, Pa. 


Ingot Molds— 

eed F. Blair & Co., Pittsburg, Pa. 
The Wm. Tod Co., ‘Youngstown, oO. 
Wheeling Mold & Fdy. Co., Wheeling, W. Va. 


Iron Ores— 





The Roessler & Hasslacher Chemical Co., New 
York City. 
Filing Machines— 
Cochrane-Bly Co., Rochester, N. Y. 
Filters (Oil)— 
yan Bonar & Co., Pittsburg, Pa. 
andyck Churchill Co., New York City. 


Fire Brick and Clay— 


Ce. G. Blackwell Sen & Co., Liverpool, Eng. 
and. 

Clearfield Fire Brick Co., Clearfield, Pa. 
Dover Fire — Co., Cleveland 

F. B. Holmes & Co.,” Detroit, Mich. 

Kier Fire Brick Co., Pittsburg Pa. 

Laclede Fire Brick Co. uis, Mo. 

E. S. McLain & Son, ‘Pittsbu Pa. 

Niles Fire Brick Co., Niles, O. 

Oak Hill Fire Brick & Coal 'Co., Oak Hill, O. 
The S. Obermayer Co Cincinnati and Chicago. 


Co., Oak Hill, 
Philadelphia, Pa. 

Scioto Fire Brick Co., Sciotoville, O. 

Stowe-Fuller Co., Cleveland, O. 

The i. D. Smith Fdy. Supply Co., Cleveland. 

ies. oisson Fire Brick Co., Connellsville, Pa. 
. B. Stevens, Detroit Mich. 

Hiram Swank’s Sons, Johnstown, Pa. 


Flasks— 
Benjamin Atha & Co., Newark, N. J. 
Hill & Griffith Co., Cincinnati, O. 
W. Paxson Co., Philadelphia, Pa. 
forthern Engineering Works, "Detroit, Mich. 
Oberma fa Co., Cincinnati and Chicago. 
Riter a Ca. Pittsburg, Pa. 


Flexible “Couplings f for Shafts— 
Bliss roo. .* Be 
The wBlectic Controller & bunite Co., Cleve- 
an 


Flexible Shafts— 
Stow Mfg. Co., Binghamton, N. Y. 


Forging Machines— 

feme achinery Co., pees, _ 

W. Buss Co., Brookl 
-/* & Allstatter Co., 


Ohio Fire Bric 
J. Paxson Co., 


National Machinery Co., Tiffin 

The Toledo Machine & Tool Co.,_ Toledo, O. 

Williams, White & Co., Moline, 
Forgings— 

Cheego Drop Forge & Fdy. Co., Kensington, 


E. 7 Clap 
Cleveland 


Mfg. Co., Auburn, N. Y. 


ity Forge & Iron Co., Cleveland, O. 
he sy oe Machine & Mfg. Co., Cleve- 
an 


1° Dyson & Son, Cleveland, O. 

rie Forge Co., Erie, Pa. 

arene Lakes Engineering Wks., 
Hathaway & Co., Cleveland, 


Detrolt, Mich. | 


Gearing— 
F. H. Bultman & Co., 
H. W. Caldwell & Son Co., Chicago, II. 
The Cleveland Machine & Mfg. Co., 

land, O. 
Chicago Rawhide Mfg. Co., Chicago, II. 
Farrel Fdy. & Machine Co., Ansonia, Conn. 
Wm. Ganschow, Chicago, Ll 
Foote Bros. Gear & Machine Co., 
Great Lakes Engineering Wks., 
eg & Scott Co., Cleveland, vO. 
James, Chicago, III. 

Dink. Belt Machinery Co., Chicago, III. 
Mesta Machine Co., Pittsburg, Pa. 
New Process Raw Hide Co., Syracuse, N. Y. 
Southwark Fdy. & Machine Co., Philadelphia. 
The Van Dorn & Dutton Co., Cleveland, Vv. 


Gear Cutting Machines— 
Becker-Brainard Milling Machine Co., 
Park, Mass. 
F. H. Buitman & Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, Conn. 


Graphite— 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Hill & Griffith Co., Cincinnati, OU. 


Cleveland, O. 


Cleve- 


Chicago, Ill. 
Detroit, Mich. 


Hyde 





The S. Obermayer Co., Cincinnati and Chicago. | 


). W. Paxson Co., Philadelphia, Pa. 


The J. D. 


Grate Bars— 


The Macbeth Iron Co., Cleveland, O. 


| Grinding Machines— 


Hep nenstall Forge & Knife Co., Pittsburg, Pa. | 


Tindel-Morris Co., Eddystone. Pa. 

The Toledo Machine & Tool Co., Toledo, O. 
Transue & Williams, Alliance, 

The Whitman & Barnes Mfg. Co., Chicago, Ill. 
Union Drop Forge Co., Chicago, III. 

Wm. B. Walter & Co., Chicago, Ill. 

Wyman & Gordon, Cleveland, Oo. 


Forgings (Roll)— 
Hep nstall Forge & Knife Co., Pittsburg, Pa. 
el-Morris Co., Eddystone, Pa 


Fuel Oil Burners— 
Burns Hydro Carbon Burner Co., 
Tate, Jones & Co., Pittsburg, Pa. 
Union Drop Forge Co., Chicago, Ill, 


Fort Plain. 


The Adams Co., Dubuque, Ia. 

J. Wendell Cole, Columbus, O. 

The W. P. Davis Mach. Co., Rochester, N. Y. 
Landis Tool Co., Waynesboro, Pa. 
Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Worcester, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 

Chas. G. Smith Co., Pittsburg, Pa. 

Vandyck Churchill Co., New ork City. 


Grinding Wheels— 
Abrasive Material Co., Philadelphia, Pa. 
Carborundum Co., Niagara Falls, N. Y. 
ij Wendell Cole, Columbus, O. 
orton Emery Wheel Co., Worcester, 
Chas. G. Smith Co., Pittsburg, Pa. 


Hack Saw Machines— 
Railway Appliances Co., Chicago, IIl. 


Hammers (Drop)— 
Alliance Machine Co., Alliance, O. 
David Bell Engineering Works, "Buffalo, N. Y. 
E. W. Bliss Co., Brooklyn, N. Y. 
Cleveland Punch and Shear Works Co., 


Cleveland, O. 
Allstatter Co., Hamilton, O. 
Brooklyn, N. Y. 
Niles-Bement-Pond Co., New York. 
The Toledo Machine Tool Co. 
Williams, White & Co., Moline, ‘in. 


Hammers (Power)— 

American Machine Mf, 

David Bell Engineering orca” Buffalo, 

— Engineering Co., 
ur P 

Cleveland Punch & Shear Wks. Co., 
an 

Farrel Foundry & Machine Co., 
onn. 

R. E. Kidder, Worcester, Mass. 

Lane Tool Co., Cleveland, O. 

Long & Allstatter Co., Hamilton, oO. 

Merrill Bros., Brooklyn, N. Y. 

Niles-Bement-Pond Co., New York. 

The Toledo Machine & Tool Co. 

Williams, White & Co., Moline, ‘tu. 


Mass. 


Long & 
Merrill Bros., 


Toledo, O. 


Smith Fdy. Supply Co., Cleveland. 


Cleve- 


Cleveland, 9. 
Chambers- 
Cleve- 


Ansonia, 


| 


| 


“the fi Magnets— 


Geo. G. Blackwell Sons & Co., Liverpool, Eng. 

Reed F. Blair & Co., Pittsburg, Pa. 

a a McKinney & Co., Cleveland, O. 
Hanna & Co. Cleveland, oO. 

S Law & Co., Philadelphia, Pa. 

Oglebay, Norton & Co., Cleveland, O. 

Pickands, Brown & Co. ” Chicago, Til. 

Pickands, Mather & Co. » Cleveland, O. 

The Tod-Stambaugh Co., Cleveland, O. 


Keyseaters— 


Baker Bros., Toledo, O. 
Niles-Bement-Pond Co. » New York. 


Ladles— 


Girard Boiler & Mfg. Co., Girard, O. 
Hill & Griffith Co., Cincinnati, O. 


The Meehan Boiler & Construction Co., Low- 
ellville,O. 

The S. Obermayer Co., Cincinnati and Chicago. 

Northern Engineet ing Works, Detroit, Mich. 
. W. Paxson Co., P iladelphia, Pa. 


Tee} De Mfg. Co., Pittsbur 


Pa. 
D. Smith Fdy. Supply fo Cleveland. 


Lathes— 


Baird Machinery ‘Co., be Pa. 
Bardons & Oliver, Cleveland 
Bickford Drill & Tool Co., Baccosest oO. 
P. Blaisdell & Co., Worcester, Mass. 
Bradford Machine Tool Co., Cincinnati, oO. 
Bullard Machine Tool Co., Bridgeport, Conn. 
The W. P. Davis Mach. Co., Rochester, N. Y. 
qomep & Lamson Machine Co., Springfield, Vt. 
E. Kidder, Worcester, Mass. 
The R. K. Le Blond Machine Tool Co., Cin- 
cinnati, O. 
Lodge & Shipley Mach. Tool Co., Cincinnati. 
ic. M McCabe, New York City. 
iles-Bement-Pond Co., New York. 
Pratt & Whitney Co., ‘Hartford, Conn. 
F Reed Co., W orcester, Mass. 
Rebamerher & Boye, Cincinnati, oO. 
Smith Co., Pittsburg, Pa. 
Vaniigek yy - to., New York City. 
The Warner & Swasey Co., Cleveland, O. 


Lathe Accessories— 


Armstrong Bros. Tool Co., Chicago, III. 
New Britain Machine Co., ‘New Britain, Conn. 
Niles-Bement-Pond Co., New York. 

The Whitman & Barnes Mfg. Co., Chicago, Ill. 


The Cleve- 


= Controller & Supply Co., 
land, O. 


Limestone— 


Reed F. Blair & Co., Pittsburg, Pa. 


Lubricants— 


The Ironsides Co., Columbus, O. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


Machine Keys and Cotters— 


Standard Gauge Steel Co., Beaver Falls, Pa 
The Whitman & Barnes Mfg. Co., Chicago, III. 
| Magnetic Apparatus— 
The Electric Controller & Supply Co., Cleve- 
land, O. 
Magnetic Separators— 
Dings Electro Magnetic Separator Co., Mil- 


waukee, Wis. 


Mechanical Draft— 


Green Fuel Economizer Co., Matteawan, N. Y. 


| Metals (Antimony, Copper, Tin, Etc.)— 
m 


Pheepher Bronze elting Co., Philadelphia, 


a 
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“The Armor-Plate of Modern Business” 


Armor-Plate is a means of pro- 
tection: so the “Armor-Plate 
of Modern Business”’ is a 
modern method of protecting 
your office records and files 
against elemental destruction. 
Steel is the invincible agent, 
therefore we make all our devices 
of steel. For steel does not burn, 
shrink, stick, crack, warp, and is 
proof against invasion of rats, 
mice, germs or elemental affec- 


; Berger’s Steel 
Office Furniture 


comprises everything needed in an 
office: letter files, document files, index 
card cases, check files, legal blank draw- 
ers, deposit ticket files, safety deposit 
boxes, roller and plain shelving, desks, 
tables, counters, etc. Sectional cases or 
stacks a specialty. 


We build special equipment toe order 
Ask for Steel Equipment 
Catalogue 21S. /t's Free 


The Berger Mfg. Co. 
CANTON, OHIO. 
New York Boston Philadeiphie St. Louis 














































Largest Sheet Metal Works in 
the world 







1.7.8. 6-18-06 





We want to make an impression on you 
AND IF POSSIBLE, INDUCE YOU TO TRY OUR 


Machine 
Keys 


CHEAPER and BETTER than shop made, and readyto drive without 
fitting. Made any size, length or taper. SAVE TIME, MONEY and 
WORRY. Write us giving specifications of your key work and be surprised 
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STANDARD Gauce Sree. Co., Beaver Falls, Pa., U.S.A. 











Steam Shear 


This cut shows our Patented 
Automatic, Quick Acting Mill 
Shear, which is operated by steam 
pressure direct, thus obviating 
the trouble usually experienced 
with pulleys, gears and clutches 
It is non-breakable, as it will 
simply stop or choke down when 
overloaded. Wealso build Shears 
with Motor, Engine or Belt drive 
for the same class of work. We 
build a complete line of Shears 
Punches and Bending Rolls, any 
size up to 75 tons in weight ‘ 


BERTSCH & COMPANY, 
Cambridge City, Ind. 




















fa self-contained, compact, portable, Hydraulic Press | 
of wide adaptability and large capacity 

Ready for instant use—anywhere 4 re pe iy 
Such a handy tool—puts pieces together ' 
and takes them apart quickly. Does 
away with keys, keyways, set-screws, 






etc. Your shop needs this press. ms, 
It is our pleasure to furnish par- te OF Gr : 
ticulars. Your address please. PSs peal =A 


Chas. F. Elmes Engineering Works, Chicago, Ill. 








L Cor. Fulton and Sangamon Sts. 








The Slogan of the Cameron 
“Character the Grandest Thing.” 


Cameron Pumps 


Require less attention and will 
stand more hard usage than 
any other make of pump on 
the market. Having few work- 
ing parts and no outside valve 


gear. 


Cameron 
Vertical 
Plunger 





Built for 
Capacities 
varying 
from 

12 to 1200 
Gallons 
per minute 


CAMERON PUMPS are 
not built to meet cheap com- 
petition, but to insure best 
results. 

“CAMERON QUALITY” 
is distinctive in all ty pes. 

Our new complete Catalog D 
contains interesling information. 


Send jor ul. 


A. $. CAMERON 
STEAM PUMP WORKS 


Foot of East 23d St. 
NEW YORK 
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Metals (Free From Carbon)— 


Goldschmidt Thermit Co., New York City. 


Milling Machines— 
The Adams Co., Dubuque, Ia. 
Baird Machinery Co., Pittsburg, Pa. 
Becker-Brainard Milling Machine Co., Hyde 
Park, Mass. 
Cincinnati Milling Machine oe. Cincinnati, O. 
‘he W. Davis Mach. Rochester, N. Y. 
Niles-Bement-Pond Co., show” vee. 
Chas. G. Smith Co., Pittsburg 
Vandyck Churchill Co., New vo City. 
Mining Machinery— 
American Well Works, Aurora, III. 
The Atlas Car & Mfg. Co.. Cleveland, O. 
Birdsboro Steel Foundry & Machine Co., Birds- | 


boro, Pa. 
The Bucyrus Co., South Milwaukee, Wis. 
Dravo, Doyle & Co., Pittsburg, Pa. 


Farrel) Foundry & Machine Co., Ansonia, 
Conn. ; 
Great Lakes Engineering Co., Detroit, Mich. | 
Ingersoll- aren Drill Co., New York City. 

rey Mf , Columbus, O. 
{Sa erwoo Co., New York City. 
Link-Belt fe Co., Chicago, i 
Marion Steam Shovel Co., Marion, 
McLanahan-Stone Mach. Co., Hollidaysburg, 
Pa. 
Thew Automatic Shovel Co., Largin, oO. 
Vulcan Iron Works Co., " Toledo, 
The Wellman-Seaver- ss Co. ‘Cleveland, 


Molding Machines— 

The Adams Co., Dubuque, Ia. 
The S. Obermayer Co., Cincinnati and Chicago. 
. W. Paxson to., Philadelphia, Pa. 

tenry E. Pridmore Coegs, Ill. 

The yD Smith Fdy. Supply Co., Cleveland. 

Tabor Mtg. Co., Philadelp Pa. 

Taylor, Wilson "& Co., Ltd., Allegheny, Pa. 


Motors (Electric)— 
Crocker-Wheeler Co., Ampere, N. J. 


Nameplates— 
Turner Brass Works, Chicago, IIl. 

Oil Cabinets and Storage Systems— 
S. F. Bowser & Co., Ft. Wayne, Ind. 


Oil Tanks and Cars— 
Girard Boiler & Mfg. Co., Girard, O. 


The Meehan Boiler & Construction Co., Low- 
ellville, O. 
Niles Boiler Co., Niles, O. 
Packing— 


— _~ & Co., Pittsburg, Pa. 
rane Co., Chicago, Ill 


A. G. Hathaway & Co., Cleveland, O. 
enkins Bros., New York City. 
‘he Whitman & Barnes Mfg. Co., Chicago, IIl. 


Paint— 
os. Dixon Crucible Co., Jerse 
The Ironsides Co., Columbus, 


Patterns— 
Balkwill Pattern Works, Cleveland, O. 
Birdsboro Steel Foundry & Machine Co., Birds- 

ro, Pa. 

The Forsyth Pattern Co., Youngstown, 
Gobeille Pattern Co., Cleveland, O. 
R. E. Kidder, Worcester, Mass. 

The Macbeth Iron Co., Cleveland, O. 
The Turner, Vaughn & Taylor Co., Cuyahoga 

Falls, O. 
Tes Wellman-Seaver- Morgan Co., 


«4 City, N. J. 


QO, 


Cleveland, 


Pattern Letters— 
Cleveland Galvanizing Works, Cleveland, O. 
The S, Obermayer Co., Cincinnati and Chicago. 
a W, Epaeen Co., Philadelphia, Pa. 
he J. D. Smith Fdy. Supply Co., Cleveland. 


Noeharhan! Metals— 
H. W. Caldwell & Son, Chicago, Ill. 
Hendrick Mfg. Co., Carbondale, Pa. 


Pig Iron— 
Carnegie Steel Co. wtysers. Pa. 
Reed F. blair & Co., Pittsburg, Pa. 


Bourne-Fuller Co,. Cleveland, 
Clinton Iron & Steel Co., Pittsburg, 
Columbus Iron & Stee! Co., Columbus, 
Corrigan, McKinney & Co., cleveland, 
David Evans, Chicago, IIl. 
Robt. Field Sales Agency Cincinnati, O. 
M. A. Hanna & Co., Cleveland, 
Hickman, Williams & Co., Chica o, Ill. 
LaBelle Tron A ay Steubenville, O. 
Ernest Law & Co., Philadelphia, Pa. 

. Tattnall tea. & Co., Philadelphia, Pa. 


Pa. 
O. 
O. 
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Pipe— 
Bourne-Fuller Co., Cleveland, O. 
Crane Co., Chicago, Ill. 
Girard Boiler & Mfg. Co., Girard, O 
La Belle lron Works, Steubenville, O. 
The Meehan Boiler & Construction Co., Low- 
eliville, O. 
National Tube Co., Pittsburg. Pa. 
Pittsburg Valve, Foundry & Construction Co., 
Pittsburg. Pa. 
Scully Steel & Iron Co., Chicago, IIl. 
United States Cast Iron Pipe & 
New York. 
Pipe Covering— 
enkins Bros., New York City. 


Pipe Mui Machinery— 
Standard Engineering Co., Ellword City, Pa. 
Taylor, Wilson & Co., Limited, Allegheny, Pa. 
Union Foundry & Machine Co., Pittsburg. Pa. 


Pipe Wrenches (Adjustable)— 
Whitman & Barnes Mfg. Co., Chicago, Ill. 


| Planers— 

Baird Machinery Co., Pittsburg, Pa. 

E. E. Bartlett, Boston, Mass. 

P. Blaisdell & Co., Worcester, Mass. 
Cleveland Punch & Shear Works Co., 


land, O. 
The W. P. Davis Mach. Co., Rochester, N. Y. 
ij J. McCabe, New York City. 
liles-Bement-Pond Co., New York. 
Pratt & Whitney Co., ‘Hartford, om 
Chas. G. Smith Co., rupeny, Fs 
Vandyck Churchill Co., New York City. 


Pneumatic Tools— 
Cleveland Pneumatic Tool Co., Cleveland, O. 
Dayton Pneumatic Tool Co., Dayton, O. 
General Pneumatic Tool Co., Montour | Falls, 


Ingersoll- Sergeant Drill Co., New York City. 
Rand Drill Co.. New York City. 

Ryerson, Jos. T. & Son, Chicago. 

Scully Steel & Iron Co., Chicago, Il. 


| Pointing Machines 


Fdy. Co., 


Cleve- 


(wiire)-— 
Farrel Foundry & Machine Co., Ansonia, 
Conn. 
Morgan Construction Co., Worcester, Mass. 
Turner, Vaughn & Taylor Co., Cuyahoga 
Falls, 
Presses— 
Alliance Machine Co., Alliance, O. 


Bertsch & Co., Cambridge City, Ind. 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

E. W. Bliss Co., Brooklyn, N. Y. 


Cigatercbarg Engineering Co. ., Chambersburg, 


a 
Chas. F. Elmes Eng. Works, Chicago, III. 
Farrel Fdy. & Mach. Co., Ansonia, Conn. 


Great Lakes Engineering Wks., Detroit, Mich. 
Long & Allstatter Co., Hamilton, 
Mackintosh, Hemphill & Co.. Pittsburg. Pa. 
Morgan Construction Co., Worcester, Mass. 
Niles-Bement-Pond Co., ‘New York. 

Toledo Machine * Tool Co., Toledo, O. 


Tarnes, Vaughn & Taylor Co., Cuyahoga Falls, 
io. 

Watson,Stillman Co., New York City. 
Williams, White & Co., Moline, 

R. D. Wood & Co., New York City. 


Pumps— 


The American Well Works, Aurora, III. 


James Bonar & Co., Incor., Pittsburg, Pa. 
v= Cameron Steam Pump Works, New 
ork. 
Dyes, Bros. Steam Pump Works, Indianapolis, 
nd. 
The Deming Co., Salem, O. 
Dravo Doyle & Co., Pittsburg, Pa. 
Farrel Foundry & Machine Co., Ansonia, 
Conn. 
Great Lakes Engineering Wks., Detroit, Mich. 
Ingersoll-Sergeant Drill Co.. New York City. 
Laidlaw-Dunn-Gordon Co., New York City. 
’. Prescott Steam Pump Co., Milwaukee, 
is. 
Southwark Foundry & Machine Co., Philadei- 


phia, Pa. 
The Wm. Tod Co., Youngstown, O. 
Watson, Stillman Co., New York City. 
R. D. Wood & Co., Philadelphia, Pa. 


Punches and Shears— 
Alliance Machine Co., Alliance, 
American Machine & Mfg. Co., 
Bertsch & Co., Cambridge City, 
Bignall-Keeler Mfg. Co., Edwardsville, 


Oo 


oO. 
Cleveland, 


Til. 


24 


boro, Pa. 
E. W. Bliss Co., Brooklyn, N. Y. 
Cipatestiusg Engineering Co., Chambersburg, 





McKeefrey & Co., Leetonia, oO. 
ath & Co., Portland, Ore. 
Pickan ie Brown , Chicay o, Ill. 


Pickands, Mather & Co. Gove and, oO. 
Republic Iron & Steel Chicago, Ill. | 
Richardson & Co., Pittsburg, Pa. | 
Rogers, Brown & Co.. Cincinnati, O. 
Scully Steel & Iron Co., Chicago, Ill. | 
Shenango Furnace Co., Pittsburg, Pa. 
tevens, Detroit, Mich. 
Superior Charcoal Iron Co., Grand Rapids, | 


Thomas Furnace Co., Milwaukee, Wis. 
L. & R. Wister Co., Philadelnhia, Pa. 


a 
Cleveland Punch & Shear Wks. Co., 


Birdsboro Steel Foundry & a Co., Birds- | 


Cleveland. 
Farrel Foundry & Machine Co., Ansonia, 
‘onn 
George "A. Hogg Iron & Steel Fdy. Co., Pitts- 
burg, Pa. 
toes. & Allstatter Co., Hamilton, O. 
Mackintosh, Hemphill '& Co., Pittsburg, Pa. 
National Machinery Co., Tiffin, O. 
R. S. Newbold & Son Co., Norristown, Pa. 
Niles-Bement-Pond Co., New York. 
Jos. T. Ryerson & Son, Chicago. II. 
Scully Steel & Iron Co., Chicago, Ill. 
Toledo Machine & Tool Co., Toledo, O. 
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a 7 Engineering & Fdy. Co., Pittsburg. 
Vemaiyck Churchill Co., New York City. 
Watson-Stillman Co., New York City. 
Williams White & Co., Moline, Ill. 


Wood & Co., Philadelphia, Pa. 
md Tools— 
Blomfeldt & Rapp, Chicago, III. 
Pyrometers— 


Edward Brown, Philadelphia, Pa. 

Charles Englehard, New fork City. 
S. H. Stupakoff, E. E., Pittsburg 
Uehling-Decker Co., Passaic, N. ” 


The Atlas Car & Mfg. Co., Cleveland, O. 

Bourne-Fuller Co., Cleveland, O. 

Carnegie Steel Co., Pittsburg, Pa. 

The Cleveland Car Co., West Park, O. 

A. G. Hathaway & Co., Cleveland, O. 

Hyde Bros. & Co., Pittsburg, Pa. 

Arthur Koppel, New York City. 

Ernest Law & Co., Philadelphia, Pa. 

Richardson & Co., Pittsburg, Pa. 

Scully Steel & Iron Co., Chicago, Ill. 
Rammers— 

The S. Obermayer Co., Cincinnati and Chicago, 

J. WwW. a ~ Co., Philadelphia, Pa. 

The J. D. Smith Fdy. Supply Co., 
Rapping Plates— 


ie S. Ubermayer Co., 


Cleveland. 


Cincinnati and Chicago. 


J. W. Paxson Co., Philadelphia, Pa. 

The J. D. Smith Fdy. Supply Co., Cleveland. 
Ratchet Drills (Universal )— 

Armstrong Bros. Tool Co., Chicago, III. 


Reamers— 
= Cleveland Twist Drill Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, Conn 
The Whitman & Barnes Mfg. Co., Chicago, Ill 


Reversing Controllers— 


The Electric Controller & Supply Co., Cleve- 
land, O. 
Alliance Machine Co., Alliance, O. 
John F. Allen, New York City 
Chambersburg, 


ata Engineering Co., 


General Pneumatic Tool Co., Montour Falls, 


Rivets— 
American Iron & Steel Mfg. Co., Lebanon, Pa. 
Bourne-Fuller Co., Cleveland. O. 
Garland Nut & Rivet Co., Pittsburg, Pa. 
Arthur C. Harvey & Co., Boston, ass. 
A. G. Hathaway & Co., Cleveland, O. 
Lockhart Iron & Steel Co., Pittsburg, Pa. 
Joseph T. Ryerson & Son, Chicago, New York 

and Pittsburg. 

Scully Steel & Iron Co., Ill, 


| Riveting Machines— 
John F. Allen, New York City. 
Alliance Machine Co., Alliance, O. 
Chambersburg Engineering Co., ‘Chambersburg, 


Chicago, 


Pa. 
The 7 Machine & Mfg. Co., Cleve- 
and 
Cleveland Pneumatic Tool Co., Cleveland, O. 
Cleveland Punch & Shear Wks. Co., Cleveland. 
General Pneumatic Tool Co., Montour Falls, 
Hanna _ ppgincering, Works, Chicago, III. 
Ingersoll-Sergeant Drill Co., New York City. 
Niles-Bement-Pond Co., New York. 


Rand Drill Co., New York City. 
Joseph T. Ryerson & Son, Caicam, New York 
and Pittsburg. 
Scully Steel & Iron Co., Chicago, II. 
Watson-Stillman Co., New Y ork City. 
D. Wood & Co., Philadelphia, Pa. 


Rock Drills— 


Ingersoll- fragt Drill Co., New York City 


Je rey Mfg. Columbus, oO. 
and Drill Ne ew York City. 
Rolls (Sand Chilled and Steel) — 
Farrel Fdy. & Mach. Co., Ansonia, Conn. 
George A. Hogg Iron & Steel Foundry Co., 
Pittsburg, Pa. 
Mesta Machine Co., Pittsburg, Pa. 
Seaman, Sleeth Co., Pittsburg, Pa. 


United Engineering ‘& Fdy. Co., Pittsburg, Pa. 

The Wm. Tod Co., Youngstown, oO. 

Wheeling Mold & Fdy. Co., Wheeling, W. Va 
Rolling Mill Machinery— 

Alliance Machine Co., Alliance, O. 

myeneee Steel Foundry & Machine Co., Birds 


Pa 
the gs Machine & 


Mfg. Co., Cleve- 
land, 
Farrel Fdy. & Machine Co., Ansonia, Conn. 
Fischer Fdy. & Mfg. Co., Pittsburg, Pa. 


Girard Boiler & M g- Co., Girard, O 


George A. Hogg Iron & Steel Foundry Co., 
ae 8 
Macbeth [ron i. Cleveland, O. 


Mackintosh, Hemphill & Co., Pittsburg, Pa. 
Mesta Machine o., Pittsburg, Pa. 


Morgan Construction Co., Worcester, Mass 
R. S. Newbold & Son Co., Norristown. Pa. 
Standard Engineering Co., Ellword City, Pa. 
Hugh L. Thompson, W aterbury, Conn. 
Union Foundry & Machine Co., Pittsburg, Pa. 
United Engineering & Fdy. Co., Pittsburg, Pa. 
The Wellman-Seaver-Morgan Co., Cleveland, 


Ohio. 
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Meadville Malleable 
Iron Go. 
Meadville, Pa. 


Malleable Castings 
of any description 
Satisfaction guaranteed 
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True to pattern ) 


Steel and Malleable Castings 


Quality~ unsurpassed. 
Our steel 
will harden like 
tool steel. 








Acme Steel & Malleable tron Works 


& J 


Buffalo, N. Y. 








BELL 
Open Frame Hammers 


Strong and Durable 


Greatest range and capacity 
Automatic or hand action 


600 in use. 


The David Bell Engineering Works 


Also Standard Slide Hammers 





STEAM 
HAMMERS 
SINGLE and 


DOUBLE 
FRAME 


Manufactured by 


LANE TOOL CO. 


CLEVELAND, OHIO 


























Prime Western Spelter 


from Selected High Grade Missouri Ores 


MANUFACTURED BY 


The 
Grasselli 
Chemical Gompany 


SALES OFFICE: WORKS: 
Cleveland, Ohio Clarksburg, W. Va. 
Inquiries Solicited 


; Oil Rivet Forges 


Equipped with KIRKWOOD 
BURNER, self-contained and com- 
pact. Will heat rivets up to 1% 
Can also be 





inches in diameter, 
used for light forging, hardening, 
tempering and annealing. 


Tate, Jones @ Co., Inc. 
ENGINEERS AND MANUFACTURERS 
Empire Building, 
PITTSBURG 


A. G. Hathaway @ Co., Cleveland Reps. 
307 Cuyahoga Building. 














HEARD OF OUR 
IMPROVED 
CLUTCH 










} Send for out 
catalovue 


It will jnterest vou 


CLUTCHES 


re our specialty. 


LEMLEY & SCHULTZ 


570 Elston Ave., CHICAGO, ILL. 








R. D. WOOD & CO. 


400 Chestnut St. 
Philadelphia, Pa. 


Guillotine Plate Shears, Forging Presses, 
Punches, Riveters and General Steel 
Working Tools. Accumulators, Pressure 
Pumps, Steam and Centrifugal Pumps. 
Gas Holders, Gas Power Plants with 
Producers. 
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Wheeling Mold & Fdy. Co., Wheeling, W. Va. 


5 ae Co., Canton, O 

, Se, Co , O. 

Bian Conles Mfg. Co., Pittsburg, Pa. 
ope and Cordage— 

Rope om Machinery Co., Chicago, Ill. 

last Apparatus— _ 

o> Paxson ia Philadelphia, Pa. 

Sand Sifters—_ 

Hanna Engineering Works, 
Sand (Molding)— __ 
i i oe + nati, O. 
ie g See Co. Cincinnati and Chicago. 

Ohio Sand Co., Conneaut, O. 
J W. Paxson Co., Philadelphia, Pa. —_ 
The J. D. Smith Fdy. Supply Co., Cleveland. 
F. B. Stevens, Detroit, Mich. 
n—- 
ort wel & Co., Cleveland, O. 
Richardson & Co., Pittsburg, Pa. 


Screws— 
~hi Screw Co., Chicago, Ill. 
Sletinea)-Acme Mfg. Co., Cleveland, O. 
Upson Nut Co., Cleveland, O. 


Drivers— 

Sqrew Nene & Barnes Mfg. Co., Chicago, Ill. 
achines (Automatic)— 

Seow Me Oliver, Cleveland, O. 

P. Davis Mach. Co., Rochester, 

National-Acme Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, Conn. 


econd Hand Machinery— 
Sooen Machinery Co., Pittsburg, Pa. 
Dravo, Doyle & Co., Pittsburg, Pa. “ ¥ 
The W. P. Davis Mach. Co., Rochester, N. ¥. 
. J. McCabe, New York City. 
liitds-Bement Pond Co., New York. 
Wickes Bros., Pittsburg, Pa. 


Separators and Extractors (Steam or | 


Chicago, Ill. 


The W. mB. 


| 


il)— ' 
ames Bonar & Co., Pittsburg, Pa. 
} Wendell Cole, Coe. = 
ravo, Doyle o., Pittsburg, 7 = 
tconomizer Co., Matteawan, N. Y. 
ae Bagg & Boiler Works, Philadelphia. | 


Shafting, Hangers, Pulleys, etc.— 
Baker Bros., ‘Toledo, O.. 
The Bourne-Fuller Co., Cleveland, oO. , 

H. W. Caldwell & Son Co., Chicago, Ill. 
Cumberland Steel Co., Cumberland, Md. 
Arthur C. Harvey Co., Boston, Mass. 
effery Mfg. Co., Columbus, O. 

Lae Rett flechiner Co., Chicago, i 
Joseph T. Ryerson & Son., Chicago, New York | 

and gp ittabere. ; 

Scully Steel & Iron Co., Chicago, Ill. ; 
T. B. Wood’s Sons, Chambersburg, Pa. 


Shapers— aie. 
Ciecinnati Shaper Co., Cincinnati, O. 
. McCabe, New York City. 


ifes-Bement-Pond_ Co., New York. 
Pratt & Whitney Co., Hartford, Conn, 
Chas. G. Smith Co., Pittsburg, Pa. 
Vandyck Churchill Co., New York City. 


hear Knives— 
Se = Forge & Knife Co., Pittsburg, Pa. 


Sheets and Plates— sae 
American Sheet & Tin Plate Co., Pittsburg, Pa. 
& Co., Buffalo, N 





Beals a 
The Berger Mfg. Co., Canton, O. 
Searae uller &. Cleveland, oO. 


Girard Boiler & Mfg. Co., Girard, O. 

Globe Rolling Mill Co., Cincinnati, oO. 

Goff, Horner & Co., Pittsburg, Pa. 

Arthur C. Harvey & Co., Boston, Mass. 

LaBelle Iron Works, Steubenville, O. 

Republic Iron & Steel Co., Chicago, Ill. 

Russel Wheel & Fdy. Co., Detroit, Mich. 

Joseph T. Ryerson & Son, Chicago, New York 
and Pittsburg. 7 

Scully Steel & Iron Co., Chicago, Ill. 

Sligo Iron & Steel Co., Pittsburg, Pa. 

W. H. Thompson & Co., Philadelphia. 

United Steel Co., Canton, O. 


Sheet Bars and Slabs— | 
’ La Belle Iron Works, Steubenville, O. 
United Steel Co., Canton, O 
Sheet Metal Stampings— 
Avery Stamping Co., Cleveland, O. 
Shovels, Spades and Scoops— 
Avery Stamping Co., Cleveland, O. 


Saeed _eeey (Open and Smooth 


acKkK)— 
Union Foundry & Machine Co., Pittsburg, Pa. | 





Shop Torches— 
Dayton Malleable Iron Co., Dayton, O. 


Slotters— 
Baker Bros., Toledo, O. 
Niles-Bement-Pond Co., New York. 
Springs— 

Harrow Spring Co., Kalamazoo, Mich. 
Sprue Cutting Machines— | 
Northern Engineering Works, Detroit, Mich. 
The S. Obermayer Co., Cincinnati and Chicago 
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J. W. Paxson Co., Philadelphia, Pa. 
The J. D. Smith Fdy. Supply Co., Cleveland. 


Standpipes and Stacks— 
Girard Boiler & Mfg. Co., Girard, O. 
The Meehan Boiler & Construction Co., Low- 
ellville, O. 


Steam Shovels and Dredges— 
Bucyrus Co., South Milwaukee, Wis. 
Marion Steam Shovel Co., Marion, O. 
Thew Automatic Shovel Co., Lorain, O. 
Vulcan Iron Works Co., Toledo, O. 


Steel— 
American Bridge Company of New York. 
Bourne-Fuller Co., Cleveland, OU. 
Carnegie Steel Co., Pittsburg, Pa. 
Crucible Steel Co. of America, Pittsburg, Pa. 
Cumberland Steel Co., Cumberland, Md. 
Harrow Spring Co., Kalamazoo, Mich. 
Arthur C. Harvey & Co., Boston, Mass. 
Wm. Jessop & Son, New York City. 
La Belle lron Works, Steubenville, O. 
Ernest Law & Co., Philadelphia, Pa. 
Lockhart Iron & Steel Co., Pittsburg, 
Otis Steel Co., Cleveland, VU. 
Republic Iron & Steel Co., Chicago, III. 
Joseph T. Ryerson & Son, Chicago, New York 
and Pittsburg. 
Scully Steel & Iron Co., Chicago, III. 
Sligo Iron & Steel Co., Pittsburg, Pa. 
W. H. Thompson & Co., Philadelphia, Pa. 
Wm. B. Walter & Co., Chicago, IIL. 
L. & R. Wister & Co., Philadelphia, Pa. 
West Leechburg Steel Co., Pittsburg, Pa. 
United Steel Co., Canton, O. 


Straightening Machinery— 

Birdsboro Stee! Foundry & Machine Co., Birds- 
boro, Pa. 

Covetsnd Punch & Shear Works Co., Cleve 
and, O. 

R. S. Newbold & Son Co., Norristown, Pa. 

Niles-Bement-Pond Co., New York. 

United Engineering & Fdy. Co., Pittsburg, Pa. 

Williams, White & Co., Moline, II. 

baby Vaughn & Taylor Co., Cuyahoga Falls, 

io. 


Steam Specialties— 
gomes Bonar & Co., vei - 
3rodesser Elevator Mig. Co., Milw 


Pa. 
aukee, Wis. 


A. 5. Cameron Steam Pump Works, New York 


ity. 
Crane Co., Chicago, II. 
Dravo, Doyle & Co., Pittsburg, Pa. 
Eynon-Evans Mfg. Co., Philadelphia, Pa. 
Green Fuel Economizer Co., Matteawan, N. Y. 
Harrison Safety Boiler Wks., Philadelphia. 
Lunkenheimer Co., Cincinnati, O. 
Vandyck Churchill Co., New York City. 
fonmiae Bros., New York City. 
ittsburg Valve, Foundry & Construction Co., 

Pittsburg, Pa. 

The Whitman & Barnes Mfg. Co., Chicago, III. 
R. D. Wood & Co., Philadelphia, Pa. 


Structural Steel— 
Carnegie Steel Co., Pittsburg, Pa. 
Reed F. Blair & Co., Pittsburg, Pa. 
Bourne-Fuller Co., Cleveland, O. 
Globe Rolling Mill Co., Cincinnati, O. 
Arthur C. Harvey & Co., Boston, Mass. 
McClintic-Marshall Cons. Co., Pittsburg, Pa. 
Republic Iron & Steel Co.,- Chicago, Iil. 
Russel Wheel & Foundry Co., Detroit, Mich. 
Joseph T. Ryerson & Son, Chicago, New York 

and Pittsburg. 

Scully Steel & Iron Co., Chicago, III. 


Swaging Machines— 


Goodyear, Waterbury, Conn. 


Tanks— 


W. E. Caldwell Co., Louisville, Ky. 

Girard Boiler & Mfg. Co., Girard, O. 

Meehan Boiler & Cons. Co., Lowelliville, O. 

Niles Boiler Co., Niles, O. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 

Joseph T. Ryerson & Son, Chicago, New York 
and Kittebure. 

Russel Wheel & Foundry Co., Detroit, Mich. 

Struthers-Wells Co., Warren, Pa. 


Taps— 
The Cleveland Twist Dril! Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, Conn. 


Tapping Machines (N ut)— 
Acme Machinery Co., Cleveland, O. 
National Machinery Co., Tiffin, O. 

Williams Tool Co., Erie, Pa. 


Testing Machines— 
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Thread Rolling Machines— 
E. W. Bliss Co., Brooklyn, N. Y. 
Farrel Fdy. & Mach. Co., Ansonia, Conn. 


Thermit— 
Goldschmidt Thermit Co., New York City. 


Tin House Machinery— 

Birdsboro Stee! Foundry & Machine Co ‘ 
boro, Pa 

George A. Hogg Iron & Steel Foundry Co., 
Pittsburg, Pa. 

R. S. Newbold & Son Co., Norristown, Pa. 

United Engineering & Fdy. Co., Pittsburg, Ps 

Union Foundry & Machine Co., Pittsburg, Pa. 


Tool Holders— 
Armstrong Bros. Tool Co., Chicago, III. 


Tool Racks— 
New Britain Machine Co., New Britain, Conn. 
Bullard Machine Tool Co., Bridgeport, Conn. 
sence & Lamson Machine Co., Springfield, Vt. 
‘iles-Bement-Pond Co., New York. 
Chas. G. Smith Co., Pittsburg, Pa. 


Tool Steel— 
Armstrong Bros. Tool Co., Chicago, III. 
Bourne-Fuller Co., Cleveland, O. 
Colonial Steel Co., Pittsburg, Pa. 
Arthur C. Harvey Co., Boston, Mass. 
Wm. Jessop & Son, New York City. 
Joseph T. Ryerson & Son, Chicago, New York 
and Pittsburg. 
Scully Steel & Iron Co., Chicago, III. 


Transmission Equipment (Power) 
T. B. Woed’s Sons, Chambersburg, Pa. 


Tropenas Process— 
Powell & Colne, New York City. 


Trucks, Cars and Barrows— 
Atlas Car & Mfg. Co., Cleveland, O. 
The Cleveland Car Co., West Park, O. 
Hill & Griffith Co., Cincinnati, O, 
Arthur Koppel, New York City. 
The Meehan Boiler & Construction Co., Low- 
ellville, O 
Northern Engineering Works, Detroit, Mich. 
S. Obermayer Co., Cincinnati, O. 
Russel Wheel & Fdy. Co., Detroit, Mich. 
The J. D. Smith Fdy. Supply Co., Clevelant. 
Turner, Vaughn & Taylor Co., Cuyahoga Falls, 


Birds- 


10. 
a ‘Wellman-Seaver-Morgan Co., Cleveland, 
io. 


Tubes— 
Bourne-Fuller Co., Cleveland, O. 
S. Fix’s Sons, Cleveland, O. 
Globe Rolling Mill Co., Cincinnati, O. 
National Tube Co., Pittsburg, Pa. 
Joseph T. Ryerson & Son, Chicago, New York 
and Pittsburg. 
Scully Steel & Iron Co., Chicago, II. 
Shelby Steel Tube Co., Pittsburg, Pa. 


Tube Welding— 
S. Fix’s Sons, Cleveland, O. 


| Tumblers— 





Morgan Construction Co., Worcester, Mass. 

Tuseee, Vaughn & Taylor Co., Cuyahoga Falls, 
nio. 

United Engineering & Fdy. Co., Pittsburg, Pa. 


Thread Cutting Tools— 


Armstrong Mfg. Co., Bridgeport, Conn. 
Bignall & Keeler Mfg. Co., Edwardsville, Ill. 
Curtis & Curtis Co., Bridgeport, Conn. 

Pratt & Whitney Co., Hartford, Conn. 
Standard Engineering Co., Ellword Cit a 
Stoever Fdy. & Mfg. Co., Myerstown, Pa. 
Taylor, Wilson & Co., Limited, Kilegheas. Pa. 
Williams Tool Co., Erie, Pa. 


The Adams Co., Dubuque, Ia. 
The Globe Mach. & Stamping Co., Cleveland, 
O 


Hill & Griffith Co., Cincinnati, O. 
Northern Engineering Works, Detroit, Mich. 
The S. Obermayer Co., Cincinnati and Chicago. 
. W. Paxson Co., Philadelphia, Pa. 

he J. D. Smith Fdy. Supply Co., Cleveland. 


Turnbuckles— 
Bourne-Fuller Co., Cleveland, O. 
Cleveland City Forge & Iron Co., Cleveland, O. 
A. G. Hathaway & Co., Cleveland, O. 
New Jersey Fdy. & Mach. Co., New York City. 
Republic Iron & Steel Co., Chicago, Ill. 


Twist Drills— 

The Cleveland Twist Drill Co., Cleveland, O 

The Whitman & Barnes Mfg. Co., Chicago, IIL 
Vises— 

Hanna Engineering Works, Chicago, III. 

Merrill Bros., Brooklyn, N. Y. 

Wyman & Gordon, Wasecster, Mass. 
Washers— 

American Iron & Steel Mfg. Co., Lebanon, Pa. 

Avery Stamping Co., Cleveland, O. 

A. G. Hathaway & Co., Cleveland, O. 

Milton Mfg. Co., Milton, Pa. 

Upson Nut Co., Cleveland, O. 
Water Softening Plants— 

Harrison Safety Boiler Works, 
Well Drilling Machines— 


American Well Works, Aurora, III. 
Wire (Cable and Rope)— 

Lidgerwood Mfg. Co., New York City. 
Wire Nail Machinery— 

National Machinery Co., Tiffin, O. 
Wire Rope Coating and Filler— 

Ironsides Co., Columbus, O 


Wrenches (Machinists’ Drop Forged, 


Philadelphia, 


C.j— 
Whitman & Barnes Mfg. Co.. Chicago, Ill. 





